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In this little book an account is given of a number of 
psychological experiments which bear directly upon educa- 
tional problems and on the work of the teacher in the 
school. All the experiments described can be carried out 
without any apparatus except such as can easily be made 
with pen and paper. The need for such a book has been 
for Bome time felt by many teachers and by those engaged 
in the training of teachers. 

There is an unfortunate impression abroad that experi- 
mental psychology necessarily involves complicated and 
expensive apparatus. For some types of experiments this 
is of course the case. But, fortunately for the educationist, 
many of the experiments which are of the greatest interest 
and value for his special work have no such need. 

No text-book can take the place of a living teacher, yet 
it is hoped that this book will be of value to the privafe 
student. He should be able to carry out all the experi- 
ments here described in his own room, and, after gaining 
an intelligent grasp of the principles and methods dis- 
cussed, he will be able to apply many of them also in the 
schoolroom, with results interesting to himself, and very 
illuminating as r^ards the mental characteristics of his 
pupils. Anything of this nature which helps to keep a 
teacher from becoming a slave of routine, and which en- 
hvens his interest in the mental life of each individual 
pupil, is to be welcomed as a means of raising the whole 
level of hia work. 
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I have tridd to avoid assuming a previous knowledge of 
'psychology, but the reader wha has ao such knowled){e is 
strongly advised to read ia connection with this book some 
general introduction to psychoh^.' Without this manj 
points must necessarily remain obBCure. Frequent sug- 
gestions for appropriate reading will be found throughout 
this book. 

Whilst I have constantly kept in view the private atu- 
dent or the school teacher, it is hoped that this book will 
also prove serviceable as a handbook in connection with 
class work. 

In the course of some years' experience in teaching 
eKperimenbal psychology to Training College students, the 
writer, like others in similar positions, has felt the lack 
of a suitably small and simple text-book. The crowded 
time-table of the modem Training Collie does not as 
a rule admit of a long course in experimental psychology, 
and during the hours which are available it is desirable 
that the students should be occupied, as far as possible, 
in the actual carrying out of experiments in class under 
the oral instruction of the teacher, or in discussing their 
results. The dictation of elaborate notes, as to the full 
significance of the methods and results of the experi- 
ments, and of the theory underlying them, may leave 
inadequate time for the carrying out of the experiments 
themselves. Tet without some supplement of oral in- 
struction the most careful student may fail to master the 
problems at issue. Given a suitable hand-book, the 
student's own note-book can be kept for the results of the 
actual experiments in which he takes part, and for his 

< Forexample; Q. V. Stoat, Orouadmork qf Pagehologg ; Loveday 
and Green, /n/ruducfion (o Peyekology ; Lloyd Morg*n, Paythologi/ 
for Teaeher$; B. Dumville, Child Mind; L. Briiokenbarj, Primer 
qf Psychology. 
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obeervationa upon his own mental processes and character- 
istics. 

Most of the eiperiments described here are such as have 
been found suitable for classes of from twentjr to thirty 
students. 

I venture to suggest that the book maj also be useful to 
students who are undei^oing a course in general psjcho- 
logy but who are receiving no instruction in experimental 
psychology. The importance of some experience of ex- 
perimental work as a supplement to the study of theoreti- 
cal psychology is now widely rew^ised by the highest 
authorities. Some indeed contend that the study of psy- 
chology should b^in with a course in experimental 
psychology. 

The special value of experimental psycholi^y for teachers 
will be more fully discussed iti the introductory chapter. 

In a book of this nature the writer inevitably owes 
much to other and earlier workers. I am indebted to 
many of those to whose writings references are made in 
the footnotes and in the bibhography, and especially to 
the training received under my former teachers at Cam- 
bridge, Dr. C. S. Myers and Dr. W. H. E. Kivers. 

My best thanks are also due to my colle^ue. Dr. J. 
Davidson, Master of Method in the TraJniug College, 
Dundee, for a critical reading of the typoscript, from the 
point of view ot che school teacher. 

C. W. V. 
Thb Univbrbitt 
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INTRODUCTION, 



The' Value and Aims or ExrBBiHBHTAi. pBTOHOtosT.* 

l.The most definite value of experimental pBjcholog}! 
u thai it increases our knowledge of psychological facts, 
and. laws. Although the science is still jomig, it has 
already accumulated a l&i^ number of important facts. 
Some of these doubtless appear to have little bearing upon 
the practical work of the school. But we cannot split the 
mental life into sections and say that we, as teachers, are 
concerned with this part, but not with that. Consequentlj 
we cannot entirely separate educational from general psy-: 
choli^y. At least educational psychology is dependent on 
the advance of graieral psychology. 

For a complete science of the mind we need researches 
into all the various states and activities of the mental life. 
Thus the educator is indirectly interested in many psycho- 
Ic^c&l problems which at first sight appear to have no 
connection with hia special pursuit. A better knowledge 
of these problems will bring him to aclearer understanding 
of ment^ proccaa in general, and this he should be able to 
apply in dealing with the young minds under his special 



n with tbia ohspter the atudeot ihonld read tlM 
OimiiDg. obspter or ohaptera at Btnne btxA on goieral p^ohologyt 
■noh aa tboKreaomDenited in the Prcfao*. 
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2 INTRODHOTION. 

2. It must, how«T«r, be retx^nieed tliat, from our 
present point of Tiew, the chief importance attaches to 
those experimental results which have an immediate bear> 
ing upoQ education. These are already bj no means in- 
considerable, as I hope the reader will see from a further 
study of this book and from a perusal of works devoted 
especially to the results of inT^igations in educational 
psychology.' 

The literature devoted to new researches of this nature 
is steadily increasing,* and one of the chief values of a 
course in experimeatal psychology is that the student is 
thus enabled to understand such literature more easily and 
to appreciate it better. His training also will give him 
greater skill in sifting the wheat from the chaff: for It 
must be admitted that a good deal of work which shows 
faulty method and immature and hasty conclusions still 
succeeds in getting into print. 

8. In the third place, and still more relevant to the 
purpose of this book, the student in actually carrying out 
experiments himself gains a much more vivid realisation 
of the nature of the mental processes involved. Systematio 
and repeated study of these often reveals to the student 
facts about his own mental life which have completely 
escaped tiie chance observations on which he has previously 
relied. Comparison with the results gained by others may 
also show him that his own mental experiences are marked 
by definite individual characteristics, ajid must not be 
regarded as absolutely typical. 

Further, the exercise in self-observation which experi- 

' See Bibliography. 

* To apeak only of British joumalB, one— 7'Ae Jovmai t(f Expert- 
menial Ptdagogy — is largelj devoted to snah reseBrahea, and 
important papera beorinf! directly npoo edooationa] probleou 
tre^uently appear in the BriHth Joumal qf Pagchtiloffy. 
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mTSODnonON. 9 

meut grvaa leads to greatly improred poTrers of mtroepec- 
tioa, and this ^i^aui enables one to obtain a more accurate 
acquaintance with oiie'§ own mental life. Now it i§ apOQ 
this self-knowledge and upon the power of self-analyaia 
tbat our understanding of others ultimately depends — even 
onr understanding of children. 

This particular value of a (xnirse of peycholc^cal 
eiperiments is especially obTious with reference to those 
experiments (of which seTeral examples will be found in 
this book) in which the student tries to put himself into 
a position similar to that of the child in learning. 

4. Lastly, the teacher who has had some trainii^ in 
experimental psychology will be better fitted to carry out 
inTestigations, if only very simple ones, among the children 
of his own class. 

A word of caution is needed here. Mental tests are 
much more difficult to manipulate and interpret than may 
appear at first, and for first-mte reliable research work a 
long and thoroi^h training is needed. Nevertheleaa a 
toacher with a " bent " for scientific method, who has gone 
through a course in experimental psychology such as that 
suggested in this book, may be able, through applying 
simple testa and experiments to his own class,. to glean 
information about the mental characteristics of his pupils 
which will be of great interest to him and of no little yaXne 
for hia teaching work. 

The teacher of the class, Indeed, is in some reepecte 
in a better position to carry out certain mental teste 
upon his children than is the professional experimental 
paycholt^st. He knows his children well, the disturb- 
ance caused by the entry of a stranger into the class is 
avoided, and in so far as the material used in the experi- 
ment resembles that given in ordinary school lesaons his 
presentation of it may be more uniformly efGcient than 

Diqliz^dbyGoOgle 



tJiat of the experimentailiBt who has haA no eiperienca in 
teaching children,' 

In his own school- teaching days the present writer found 
anch testa poBsihle with very little interruption to class 
woric, and the teacher inaj count upon his pupils entering 
into the novel and mysterious experiments with keen 
interest, if they are {iroperly approached. Doubtless the 
ordinary work of the class allows little time for such work. 
Bat some of the su^ested tests can be done in little more 
than a quarter of an hour, 'and longer can probably be 
spared for some of the others if the teacher is content to 
attempt only one or two in the course of a term. 

It may sometimes appear that a psychoh^cal research 
has only proved to be an elaborate and painstaking method 
of demonstrating the obvious. But it is often of great 
value to discover the reasons even for conclusions which 
have been previously accepted as self-evident. Further- 
more, some things which have been thought to be obvious by 
many educationists have been shown by experiment to be 
false, BO that it is not witjiout value to have other equally 
" obvious " beliefs scientifically demonstrated. 

Again, even if a certain experiment professedly deals 
with facto which are already known to us, the actual 
performuice of the eiperiment itself is often illuminatii^ 
to a surprising d^ree. 

Finally, I should like to emphasise the fact that the chief 
aim of this little book is to encourage the actual participa- 
tion in pi^chological experiments on the part of the student 
himself. The subsequent application of some of the 
■eipOTiments to school children, though of considerable 



1 Cf. the remarks of Mr. 0. Burt as to the reliability of the 
' experintental work of Bohool teachers in vftrioos kinds of meotsl 
tMlB, Joamal qf ExperimeitUd Ptdagogg, VoL L, p. 101. 
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IMTBODUCTIOR. 5 

iafereet tXtd Talue, ia not essential to the main purpose of 
the course. 



Flan and Method of tub Book. 

In Part I. will be found detailed inatructions for canTiiig 
out the Tftrious experiments, the necessary material being 
given here. The student should perform each experiment 
completely before tumiog to the discussioa of the results 
of the experiment and their significance, which will be 
found in the corresponding chapter of Fart IL Thus 
Chapt^ I., Part IL discusses the theoretical and pr^ctic^ 
significance of the experiments of Chapter I., Part I. 
Chapter II., Part 11. discusses the ezperimenta in 
Chapter II.i Part I., and so on. The chatters of Part n. 
also discuas the application of the experiments in school. 
. It has been thm^ht well to keep separate the instructiona 
for the experiments and the discussion of the results, asit 
will then be clear to the student exactly how much he muat 
read before performing an experiment. In a few cases it 
is important that the student should not have even a, 
momentary glance at the discussion of the resulta before 
doing the experiment, otherwise it will be difficult for him 
to avoid being influenced by su^estion. When it is 
desirable for the student to know the object of the experi- 
ment before doing it, the necessary information is given 
with the instructions for carrying out the experiment. 

It is also hoped that the division into two pari-a will 
facilitate the use of the book for class purposes. 

Not all the experiments are intended for use in school. 
The purpose of a few is simply the instruction of the 
student who performs the experiment. This applies more 
particularly to aome of the earlier experiments. 

Throughout the course the student ahould make a special 
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point of writing down and keeping for future reference hia 
observutiona upon hie own mental proceaseB as observed in 
the experiments, not counting anything too trivial to be 
noticed. Even the apparent failures should be not«d. The 
private student should not be disappointed if occasionally 
he foi^ets, or misunderstands at first, some part of the 
instructions and so fails to carry out the experiment 
properly. This often takes place with b^^ners, even in 
a psycholt^cal laboratory and under tiie Eiupervision of an 
instructor. But, fortunately. If the nature of the error is 
detected and its corresponding effects traced, such a failure - 
may prove as instructive as, and occasionally even more 
iustructive than, the properc&rrying out of the experiment. 
It is not as a rule necessary that the experiments should 
be done in the order in which they are arranged ; but the 
experiments on Imagery should be performed before those 
on Memory, and the Memory eqieriments should be taken 
in the order indicated. 
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PART I. 



CHAPTER I. 



ASSOCIATION ANI) REPEODUCTION OF IDEAS. 

EXPBKUHRT I. 

OoTer up all the words in the list below with a piece of 
paper. Move the paper ao that the first is ezpose<l, and 
then write down at once the first word or phrase su^ested 
by tliis word. Make an effort to note the very first word 
suggested^ and do not hesitate to write that down even if 
it seems to have absolutely no connection with the given 
word. Proceed thtts with each of the words in the list, 
rirer book friend bicycle 

station newspaper house good 

ball song doctor train 

dog martyr green town 

oi^n child sadness sea 

Add any observation you can as to the exact way in 
which the idea occurred to you. For example, did you 
mentally picture the things of which yon thought. 

For a diaomaiou of the retnlts of thia experiment tmd their 
■igmfioanoe see Part II., Chapter I., p. 8S. 
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CHAPTER II. 



IMAGERY. 

EXPBBIHENT n. 

TypM of Aua^x. — The whole of the mstructionB for 
this experiment should be read before the experiment is 
begun. It should be noted that the word image has a 
very wide significance in psychology. It includea not only 
the mental picture we get when we close our eyes and try 
to recall the appearance of something, but also the corre- 
sponding mental reproductioii of a sound, or of a smell, or 
of a sensation of touch, taste, or movement.' 

Think of a troop of soldiers marching. 

(a) Can you get & n^n^ picture (vi»ual image) of 
themP Is the image clear (!) in form, (ii) in colour P 
Would you describe the image as very vivid, vivid, clear, 
only moderately clear, vague, or very va^ue P 

(Ii) Can you hear mentally the sound of the marching, 
i.e. can jou get an audiiory image ? Does the sound occur 
with its appropriate rhythm P Would you describe this 
image as very vivid — clear — et«. P 

(e) Can you mentally recall the "feel" of marching 
(motor image) P Would you describe this imc^ as vivid, 
or vagiie, etc. ? ■ . . 

' On the Datnre of Imagery see further. Stent, Orottndworh, 
Chftpter X. ; Dumville, op. ett.. Chapter V. ; Loveday and Green, 
op. cit.. Chapter XI. 
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TACILITr OW IWUlGJNO TESTBD BT 8PEID. ■ 9 

Try Bimilarlf whether you can get 

((!) A tottch image of the Benaation produced bjr touch- 
ing velvet or emery-paper ; 

(e) A tade image, eaj of an oiunge, or of cofiee ; 
• (/) A sm«II image of the coffee, or of a rose; 

(g) A temperature image, of the sensation produced by 
the heat of a fire, or 1:^ touching ice ; 

(ft) A pain image, of the pain of a pin-prick, or of any 
pain yon have recently experienced. 

The student should repeat the testa, using the following 
im^ined objects for the respective kinds of im^ery : — 

(a) A house, a friend. 

(6) The howling of the wind, a friend's voice, 

(c) The movement of the tongue and lips in saying 
" dod save the King," and of the fingers in writing it. 
(Care must be taken not to move the lips or fingers while 
trying to get these motor images.) 

{d) The toudi of a blanket, or of marble. 

(e) The taste of sugar, and of salt. 

(/) The smell of tar, and of gas. 
: (9) The heat of a strong sun, the cold of a piercing wind. 

(A) Toothache, a bum, or the pulling of the hair. 

The student should now be able to draw some con- 
clusions as to the comparative vividness of the different 
types of imagery in his own case. 

EXPERIUEKT TTT, 

Paoilitr of Imaging tested by SpMd. — Bead the 

instructions right through before starting the experiment. 

If possible get a friend to time you in. this experiment. 

(a) First take two minutes and write down the names 
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of as many objects as you can get a clear vieuai image of 
in tiiat tim«. 

(b) Then take four miuutes and write the names of all 
the sounds of which you can get a clear (mdilory im^e in 
that time, e.g. dog's bark, sea roaring, piano playing, etc. ; 
but only write one word to represent each inu^. 

(e) Lastly take two more minutes and write down 
a^ain the names of as many objects as you can vitualitt in 
the time. Thus you will have given four minutes to eadi 
type of imagery, 

If you are much more ready at any one kind of imagery 
tiie corresponding list is likely to be appreciably longer 
than the other. Take care to be sufficiently strict, and 
only write down the names when you have had a clear 
visual or auditory image of the object. 



EXPBRIMEST IT. 

Foetry and Zmagsry. — Head over the following poem 
at your usual pace : — 

" Five years have past ; five summers, with the length 
Of five long winters ! and again I hear 
These waters, rolling from their mountain-springs 
With a sweet inland murmur. — Once again 
Do I behold these steep and lofty cliffs, 
That on a wild secluded scene impress 
Thoughts of more deep seclusion, and connect 
The landscape with the quiet of the s^. 
The day is come when I t^in repose 
Here, »mder this dart sycamore, and view 
These plots of cottage-ground, these orchard-tufts. 
Which at this season, with their unripe fruits, 
Are dad in one green hue, and lose themselves 
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POKTRT ^ND IlUaillT. 11 

Among the woods and copses, nor disturb 
The wild green landscape. Once e^in I see 
Thme hedgerowa, hardly hedgerows, little lines 
Of sportive wood run wild : these pastoral farms, 
Green to the very door ; and wreaths of smoke 
Sent up, in silence, from amoi^ the trees ! 
With some uncertain notice, as might seem. 
Of vagrant dwellers in the houseless woods. 
Or of some Hermit's cave, where by his fire 
The Hermit aits alone." 

Now note as far as possible the images you had in (he 
course of rea^ng. To what extent do you think that they 
afiected your appreciation of the poem ? 

Bepeat the same tost with the following rerses : here a 
great variety of im^[es is possible. 

"Beneath those ru^ed elms, that yew-tree's shade. 
Where heaves the turf in many a mouldering heap, 
Each in his narrow cell for ever laid. 
The rude forefathers of the hamlet sleep. 

The breezy call of incense-breathing mom, 
The swallow twittering from the straw-built shed. 
The cock's shrill clarion, or the echoing horn. 
No more shall rouse them from their lowly bed. 

For them no more the blazing hearth shall bum 
Or busy housewife ply her evening care : 
No children run to lisp their sire's return. 
Or climb his knees the envied kiss to share. 

Oft did the harvest to their sickle yield. 

Their furrows oft the stubborn glebe has brt^ ; 

How jocund did they drive their team afield 1 

How bowed th« woods beneath their sturdy stroke I " 
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Note especially the extent to which you had all thevarioiiB 
images which might be su^estod here, not onljTisaal, but 
auditory; orimages of smell ("incense-breatUngmom"), 
of toui^ (the childreB climbing oo the knee), of moTd- 
m^it (the ploughman drivii^; his team), etc. 

For a disoiutioti of the re»iilU of Experimenta II., III., aDd IT. 
and their aigniGoaDce see Part IL , Chapter II. , p. 96. 
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CHAPTER III. 



EZPIBIMKNT V. 



T!h« Concentration of Attontion, — (a) Ta^ Aome 
common object like a pea or pencil and trj to concentrate 
yom- attention upon it for one minute, getting a £riend to . 
tell you wlien the minute is np. The purpose is to disoover 
the number of times jour attention wanders from the 
object in the course of the minute. 

Whenever your attention does bo wander, indicate it to 
your partner by Uie movement of a finger or of a pencU 
held in the hand. Tour partner should count the number 
of such signs and note it down without telling you, for the 
preseut. 

■ Try to bold the object itself in mind, simply the object 
«8 it is. Bo not think things ahout it. The subject should 
4al<e special care to indicate the slightest fluctuation of 
attention away from the object. Of course the attention 
may wander from the object even when the vision is still 
concentrated upon it. 

(6) Again, attend to the object for a minute, but this 
time ask yourself questions about it, e.g. as to its size, the 
proportions of the length to the thickness, the exact shade 
of the colour, the material of which it is made, the flaws in 
.the making, etc. Indicate as before the number of fluctua- 
tions of attention from the object or ideas immediately 
c«iUiected witli it. You can now change roles with your 
partner, 

a 

Diqliz^dbyGoOgle 
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As always, you should write down as mucli as 70a can 
in' the way of introspective remarks immediately after 
completing the experiment and before taming to read the 
discuBsioa of the results in Part II. 

of Qu ceenlte of this experiment eae p. lOQ. 



EZPEBIHBNT VI. 

Tlia Control of Attention. — ^The following experiment 
may be r^arded as the converse of the forgoing. There 
we were concerned with keeping something in the mind, 
here with keeping something out of the mind, 

(a) Choose a topic of some interest to you ; we will sup- 
pose it is the holidays just past. 

Now for one minute try to avoid thinking of those holi- 
days : if the idea does come into your mind try to put it 
out as quickly as possible. But do not fix upon any special 
topic upon which you will think. Let your mind wander 
freely. 

Get your partner to time you ; hold a pencil in your 
hand and whenever you do tiiink of the forbidden topic 
raise the pencil. Your partner must count the number 
of times you raise the pencil within the minute, and he 
should note this down without tellii^ you for the present. 

(b) Now take another jninute, and as before try to avoid 
thinking of the holidays. But this time choose another 
topic which has some interest for you, let us say your 
future career. Try to concentrate your mind upon this, 
debating what you shall do, and the how, when, and where 
of your future movemente. 

As before, let your partner time you and count the 
number of timee your mind sli[» back to the holidays, 
whieh again you will indicate by the raising of the pencil. 

Diqliz^dbyGoOgle 
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Noir compare the number of times the idea of the holi- 
dtijB occurred to you im the first and second experiments. 

Subsequently your partner should do the experiment, 
you timing him mea-nwhUe. It may be well to reverse the 
order of procedure, having first the minute in which some 
definite interesting topic is thought of, and second the 
minute in which the subject merely tries to avoid the 
forbidden topic. 

Strictly we should time the dwration of the thought of 
the holidays in the mind, instead of being content with 
counting the number of times it recurs ; for if the idea 
remains continuously in the mind for a number of seconds 
in the coarse of either minute, this will evidently reduce the 
probable number of times of the recurrence of the idea in 
that minute. It would, however, scarcely be possible so to 
time the duration of the thought, for the very act of indicat- 
ing that I was now thinking of something other than thfe 
holidays would recall the holidays to me. We must there- 
fore be content with a cruder means of measurement. 

For B, diaousaioD of the results of this experimeDt see p. 101. 



EXPBBIMBNT VII. 

TIm Sivivlon of Attention. — Is it possible to carry on 
two mental operations at once P This can be put to the 
test thus : — 

(a) Count aloud the odd numbers, 1, 3, 5, 7, ete., as 
&Bt as you can, and see how far you can get in one minute. 

Note the number dovm. 

(6) Now write down in order the letters of the alphabet 
as fast as you can. When you get to Z begin at A again 
and go on until a minute is up. Count the number of 
letters written down. 
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(e) ITow try to perfonn both operations at once, count- 
ing the odd numtors aloud and at the same time writing 
down the letters of the alphabet. Do this for one minute. 
Compare the number of letters written in this minute 
witli the number writt^i before, and compare the number 
of figures counted with those counted in t^t (a). 
For a diBOOBaion of the resulta of thii experiiaenb see p. 102. 

EXPKBIMENT VIII. 

The Attr ac ti on of Atteatioii. — (a) Bea4 over the 
following words at the rate of one per second to a friend 
(or to a class) asking him to remember as many as he can 
and to write down all he recalls when you have finished 
the list. 

To ensure greater accuracy as r^ards time it would be 
well to make use of a watch. The watch should be held to 
the ear until the four-beat rhythm is clearly apprehended. 
Still keeping the watch to the ear the words can now be 
read out ae described, each word coming at the first of a 
group of four beat«. Such a group is usually equivalent 
to about one second in duration. 

Bead the words quietly with the exception of those 
printed in capitals, which should be read very loud. 

Cage, fan, bench, SPOON, glove, nail, cloud, reel, 
HEAUT, camp, brain, foal, POST, desk. 

(6) Bead out the following words similarly at the rata 
of one per second to a friend (or to a class), asking him as 
before to write down all he can recall when you have 
finished. This time read all the words out in a f^ly loud 
tone except those in italics, which should be whispered. 

Man, hey, sponge, btU, cake, book, road, smoke, /oz, twig; 
curl, pen, fu&, wool. 

For a diaooMioo of the reaulta of this Bxperiment see p. 106. 



bvGoogle 



CHAPTER IV. 



ECONOMICAL METHODS OF LBAENDTG. 

EXPHBIMBNT IX. 

The Leanung of Foeti^. — If one has to leant a poem, 
aay of tweutj or thirtj linea, is it better to learn two or 
three lines at a time or to read tlie whole poem through over 
and over agaia P Most people imheBitatinglj pronounce iu 
favour of the first method. We proceed to put the question 
to eiperimeatal test. Briefly, the method is to spend an 
equal amount of time in learning two poems of equal 
length and difficulty, one by the whole and the other by 
the sectional method, and then to compare our knowledge 
of one poem with that of the other. 

One mtiBt first secure two poems or parts of poems of 
approximately equal difficulty. It is of course not easy to 
m^e sure of this ; but if a student doubts the equality of 
difficulty of Pieces A and B on pp. 20 and 21 he can easily 
perform the experiment on another subject and get him to 
substitute B for A and vice versa. Or he can repeat Uie 
experiment on himself with the other selections at the 
end of this chapter. Judging from experiments upon the 
writer's own students the two pieces given seem to be on 
the average of almost exactly equal degrees of difficulty. 
17 
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Piece A ie to be learned bj reading it right through 
repeatedly. When the subject thinks that he almost 
knows the piece, he should note exactly how long be has 
token, and then he should write out as much as he can 
remember of the poem. 

After a rest the same time should be devoted to Piece B, 
bat Piece B should be learned by sections, the first section, 
separated from the rest by a vertical line, being repeated 
until the subject thinks he knows it. Then he should 
proceed to the second part and learn that thoroughly, and 
so on until the allotted time is up. Then he should write 
down as much as possible of the poem. 

The amounts learned by the respective methods may 
now be compared by reckoning the number of words 
known. 

If there is any slackening of efiort due to fatigue during 
the learning of the second piece it should be noted that 
this is to the disadvantage of the method used second. 
On the other hand, any improvement due to practice will 
favour the method used second. These complicating factors 
can be allowed for by means of a supplementary eiperi- 
ment, in which the order of the methods used is reversed, 
the sectional method now being taken first. For this ei- 
penment the selections given at the end of this chapter 
may be used. 

AltematiTe Hethods. — ^A method sometimes BUg> 
gested for doing the experiment is as follows. Piece A 
is to be learned by the sectional method, the student 
continuing until he knows the piece perfectly, and not- 
ing the time taken or the number of repetitions required. 
Piece B is then to be learned by the whole method until 
boown perfectly, and the time or number of repetitions 
noted. 



bvGoogle 



THB LBAKNIMO OT POXTBT. 19 

An objection to tluB method lies in the poBfdbility of 
-nastiug more time with one piece than the other b^ teeting 
oneself to see if one knows it, and it would obTionsly be 
awkward to try to meaanre the time wasted. For this 
reason I have modified the method as above. But the 
difficulty msj perhaps be a,voided if the subject takes care 
to let each testing be also an occasion for learning. The 
method has the advant^e of securing that the poems shall 
be completely learned, and this is likely te show more 
dearly the superiority of the whole method, for the last 
few minutes tell very heavily with the whole method. 

In a elase experwierd the following method may prove 
more convenient. Let half the class take Piece A and learn 
it by the sectional method, the other half meanwhUe learning 
Piece B also by the sectional method. Lines are inserted 
here luid there in Piece A to mark the suggested sections 
for this experiment. Let the class continue learning until 
one member declares that he knows the piece. Note the 
exact time allowed. Then let them write out as much of 
the pieces as they can remember. 

, After a rest interval of ten minutes the first half of the 
daaa should learn Piece B by the entire method, the rest 
of the class leamiug Piece A by the entire method, for the 
same length of time as allowed previously. As before, they 
must now write out all they can remember, and the total 
score of all the dass by the sectional method should be 
compared with the total score by the entire method. As 
each piece has been learned by each method, the possibility 
of an erroneous conclusion duete the greater difSculty of 
one piece is avoided. 

If time allows, however, each member of the class should 
follow one of the methods previously described, as the 
"class experintent" method cute short the time required 
by slow learners, to the detriment of the whole method. 

Diqliz^dbyGoOgle 
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PiKCB A.' 

Oh ! jet a few short jeaxe of useful life. 

And a.U will be complete, thy race be run. 

Thy monumeat of glory will be raised ; | 

Tl^n, though (too weak to treat the ways of truth) 

This ^e fall back to old idolatry, | 

Though men return to aerritude aa fast 

Aa tiie tide ebba, to ignominy and shame. 

By n&tiona, aink together, we shall still 

Find Boloce — knowing what we hare learnt to know, | 

Bich in true happiness if allowed to be 

Faithful alike in forwarding a day 

Of firmer truat, | joint labourers in the work 

(Should ProTidence such grace to ua rouchsafe) 

Of their deliveranee, aurely yet to come. | 

Prophets of Nature, we to them will speak 

A lasting in8pirai4on, sanctified 

By reason, blest t^ faith : | what we have lored. 

Others will love, and we will teach them how ; j 

Instruct them how the mind of man becomes 

A tbonsand times more beautiful than the earth 

On which he dwells, | above this frame of things 

(Which, 'mid all revolution in the hopea 

And fears of men, doth still remain unchanged) { 

In beanty exalted, aa it is itself 

Of quality aiid fabric more divine. 

' The ■aleotlons are from Wordaworth'a PrelwU. Should either 
passage be known, or should the student deaire shorter or WMiec 
pieces, it would be well to use instead the selections from Mrs. 
Browning's Aurora Leigh given At the end of this chapter. Student* 
take, on the average, from twenty minutes to hall an hour to leNn 
one of tbe seleotioas from Woidsworth. 



bvGoogle 



THB LU,BIiniO or ponBT. 



PiBCI 6. 

Thia spiritu&l Love acts not nor can exist 
Without Imagination., which, in truth, 
la but another name for absolute power | 
And deareat insight, amplitude of mind. 
And Season in her most exalted mood. | 
Thia faculty bath been the feeding source 
Of our long labour : we hare traced the atream 
From the blind caTem whence ia faintly heard 
Its natal murmur : ] followed it to light 
And open day : accompanied its course 
Among the ways of Nature, for a time 
Lost sight of it bewildered and ei^rulphed : | 
Then given it greeting as it rose once more 
In strength, reflecting from its placid breast 
The works of man and face of human life ; [ 
And lastly from ita prt^reas have we drawn 
Futli in life endleaa, the suataining thought 
Of human Being, Eternity, and Ch>d. | 
Ijn^pnation having been our theme. 
So also hath that intellectual Love, | 
For they are each in each, and cannot atand 
Dividually. — Here must thou be, O Man ! 
Power to thyself ; no ^Iper hast thou hero ; | 
Hera keepest thou in aioglenesa thy state ; 
No other can divide with thee this work . | 



Por s oombined duKnuaion of the resalta of this experiment and 
of Experimwt X. see p. 109. 
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EXPXBIHBNT X. 

Tlie beaming of Toca-bnlaries. — ^The tost is to learn 
the following lists of German words, A and B, by two 
difCerent methods. Students who know German should 
use the lists of Spanish words given on pp. 24, 25 ; or theae 
latter maj be used for a supplementary experiment. 

Ijearu List A by repeating the first word and its meaning 
five times, then proceed to the second word and repeat that 
and its meaning five times, and so on. Note the time taken 
by this procedure. If you hare a metronome, or a loud 
ticking dock, it would be well to set it going and move the 
attention from word to meaning, or vice versa, once erery 
second. When you have thus completed the hat, vrite 
down the meanings of the words written below the list. 
In the case of the English Tords give the corresponding 
German words. 

List A. 



Ai^merksamieU 
Bewegung 
Eiapfindvng 
Beanuetsein 


Attention 
Movement 
Sensation 
Consciousness 


Bevs 


Gratii^B 
Stimulus 


EntwicUung 
Qemeinaehaft 

Kerhe 


Development 
Community 

Besolution 
Notch 


PraMer 


Boaster 


Siiken 
FUoJeen 


Higgle 
Patch 


Bedrohen 


Threaten 


Schv^i^ 


Scaly 
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Test ob Libt A. 
Giro the Euglisli or Germaa for the following words : — 
Serbe Bme Patch Ansehatdich 

Bewusstaein Beweguug Threaten Attentioa 

Sensation Gemeituchaft Prakler Scaly 

Beeolation Entwichlung Qebrockel Hoken 
After a short period of reit learn List B by reading the 
whole list throi^h from b^inning to end five times. Try 
to go at Uie same pace that you did with List A, if possible 
nsingamfltronomeorclockasbefore. Note the time taken. 
It would be better still if you can get a partner to tell 
you when you bare taken as long orer List B as you did 
over List A. 

After reading the list throi^h fire times write down the 
meanings of the words given in the Test on List B. 



List B. 



Auffauwing 

Bedingwag 

SpeicHier 

EiTuehdrfung 

Erivnerung 

VortteUung 

Zweekmdigig 

SenMnung 

Begriff 

Aeh'nUehkeii 

Erfakrung 

Ffiitger 

FreMer 
B^ugt 



Perception 

Condition 

Granary 

Injunction 

Memory 

Idea 

Purposive 

Inhibition 

Concept 

Similarity 



Ninepin 
Plnii ghnnftT l 
Pasture 
Glutton 



bvGoogle 



24 KoovomcAi. xiTHODfl or liE&BNiira, 

Tkst on List R 
Hemmwng AehidiehJceit Perception Begriff 
Bedingung Erperieuce Zweckmauig Eituehdrfung 
Ploughman Pasture Fre»»er Befugt 

Idea Ninepin Speicker Erinneruing 

Compare the nuiaber of words right in the two tests. 
If the time taken in List B was not ezactl; the same as 
that for List A proportionate allowance must be made for 
the difference in comparing the scores. 

SupplamentarT- Experiment. — ^It would be well for 
the private student to do a supplementary experiment with 
the lists of Spanish words, rerersing the previous order of 
the methods (i.e. talcing the " whole " method first) and 
adding the results of the two experiments togeOier. Thus 
he will counteract the advantage gained bj the method 
used second, in the Qerman test, through any acquired 
facility at pronouncing the words. In a class experiment 
this can be allowed for by half the class using the whole 
method for the first list and the other half using the sec- 
tional method. 



Spamibh Wobdb. 


List A. 


Eniregar 


Transfer 


Aleamar 


Follow 


Ftiero 


Law 


Oarrama 


Robbery 


jLldea 


Hamlet 


Posudo 


Well 




Deceive 


Careta 


Mast 




Comedian 


Oatado 


Married 
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Tmt om List a. 
G^ive the EagUsli or SpaaiBh meanings <^ the following 
words : hamlet, easado, farandula, alcamar, robbery, /aero, 
decelTS, maak, mtregar, welt. 



List B. 


Oamama 


Humbug 


FtUano 


So and so 


Poyata 


Cupboard 


Oaehones 


Breakers 


Delgado 


Thin 


Oarrvckuela 


Pulley 


Diehoto 


Fortunate 


Embotar 


Blunt 


Golondro 


Desire 


Eetambre 


Worsted 


Tbst oh 


List B. 



Give the English or Spanish meanings of the following 
words : eaehoTiei, humbug, poyaia, desire, delgado, worsted, 
garruckueia, dichoto, BO and so, blunt, 

Altkkhative Sb lections. 



He never could be anythiog complete, 

Except a loyal, upright gentleman, | 

A liberal landlord, graceful diner-out. 

And entertainer more than hospitable, 

Whom authors dine with and forget the hock. { 

Whatever he believes, and It is much. 

But nowise certain, now here and now tliere. 
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He still has sympatliieB beyond his creed 
DiTertiug him from action. | Id the House, 
No party counts upon him, while for all 
Hia speeches hare a. noticeable weight | 
Men like his books too (he has written boobs), 
Which, safe to lie beside a bishop's chiur. 
At times outreach themselves with jets of fire | 
At which the foremost of the prc^ressists 
May warm audacious hands in passing by. 

PiKCll B. 

I wandered up and down the terraced streets, 
The glittering boulevards, the white colonnades. 
Of fair fantastic Paris | who wears trees 
Like plumes, as if man mode them, spire and tower 
As if they hod grown by nature, [ tossing up 
Her fountains in tite sunshine of the squares, 
As if in beauty's game she tossed the dice, | 
Or blew the silver down-balla of her dreams 
To sow futurity with seeds of thought 
And count the passage of her festive hours. | 
The city swims in verdure, beautiful 
As Yenice on the waters, the sea-swsn. | 
What bosky gardens dropped in close-walled courts 
Like plums in ladies' laps who start and laugh : | 
What mileB of streets that run on after trees, 
sun carrying all the necessary shops. 
For ft diaouBsion of the resulte of thia Bipenment see p. IDS. 
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MENTAL TYPES REVEALED BY ASSOCIATIONS 
AND DESCRIPTIONS. 

ExPBRIMBNT XI. 

Do tbiB and the two following eiperimentB before reading 
the discussion of them in Part II., Chapter V. 

(a) Write oat a list of worda, in the order in which they 
occur to you, beginning witii any word you choose. Do 
not hesitate to write down whatever conies into your mind, 
however disconnected it may seem to be from the previous 
words. When you hare completed the list go over it again 
and add a note to each word, if possible, to malie it clear 
exactly what you had in mind when ihe word occurred to 
jou. 

(6) After doing the next experiment (XII.) write out 
another list of words as above. 

(c) After doing Experiment XIII. write out a third list 
of words as above. 

It would be better still if these liste could be written on 
different days aud if one or two more could be done, 
starting with any word the subject chooses. 
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EXFEBIHKKT XII. 

Complete the following partial sentences : — 

1. I am DOW .... 

2. He saw clearly .... 

3. In thia town . . . 

4. It is raining and .... 

5. Yesterday we were .... 

6. Very few men .... 

7. Outside the town . . . 

ExPEKiMiitrT Xm. 
Place an old penny or halfpenny before you and write a 
dozen or twenfy lines about it. 
Do the same with a used stamp, or an old pen-nib. 

For a disooasion of the results of these experiments see p. 114. 
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BOTE MEMOET TESTS. 

ExPHBIMliMTS XrV., XV., AND XVI. 

The object of these experiments is to discover whether 
the subject has a, better memory for impressions of sight 
or impresaiona of sound, &nd also to find to what extent he 
uses viaual imagery even in remembering sounds, e.g. by 
picturing words which he hears spoken, or, on the other 
hand, to what extent he uses sound imagery in remembering 
things seen, e.g. by repeating to himself words which he 
sees. 

Tor these experiments a partner is essential. First 
perform the following tests upon him, and then get Mm to 
do similar t«sta upon yourself, only aubstitutii^ different 
letters, words, ete., for those given below. 

EXPBKIMENI XIVa. 

Auditory Memory. — The first teat consists in reading 
aloud to the subject a number of letters ; the subject then 
writes down the letters which he has heard. 

For the sake of companson it is desirable that a r^ulsr 
unit of time should be chosen (say one second) , and that a 
new letter should be read out each second. If the reader 
poBsesses a metronome it will be found helpful to set this 



bvGoogle 



80 KOTK MHKOBT TBBTB. 

ticking one per Becond ; the oper&tor then reads out a, new 
letter at each tick. Failing a. metronome an ordinary 
watch can easily be used. Let the operator hold this to his 
ear until be apprehends clearly the rhythmic tick of the 
watch. Probably four ticks make about one second. If 
he taps his foot erery fourth tick be will aeon get the rhythm 
quite d^nitely. Stdll keeping the wateh at bis ear, let him 
now warn the subject to be ready and then read out the set 
of letters below, calling out a new letter at evety fourth 
tick. 

When all the letters hare been read out the subject 
must write down all that he can remember.^ The subject 
should be instructed to remember the letters by their tounds 
and to avoid Tisualising as far as possible. 

N P F 8 G B W D L Q T 
This is primarily a test of auditory memory. The student, 
howerer, should note whether he Tisualised any of the let- 
ters. ^ BO far as tJiis is done the test is not a purely 
auditory test. 

The total score should be noted, no marks being lost 
because of incorrect order. 

A similar further test should now be done, the operator 
becoming the subject and the previous subject becoming 
the operator and preparing a new list of twelve letters. 
Care must be taken, in forming a new list of letters, that 
no BasociatiouB are suggested by the grouping of the letters. 
For example L.SJ). or I.L.P. would be bad sequences. 
Towels should not be used, as one may chance to form a 
completewordwithtwoadjoiningletters. Any help gained 
from such associations should be noted. 

' To make t!ie subject duly oautiouE he should be informed that 
the writing down of a letter whioh wm not given will soore mimu 
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EZPEBIUZHT XTVb. 

Tlsnal M«iiior7. — A similar test for visual memorj can 
nov be carried out. As before, warn jorii subject to be 
ready and then expose the following grdtip of letters tot 
the same length of time as was taken to read oat the twelve 
letters used in test A. 

The subject must be instructed previously to keep his 
eye upon the centre letter, but at the same time he must 
try to remember the other letters and also their exact posi- 
tions in the group. 

Wlien t^e time is up the subject must write down the 
letters, arranging them exactly as they are arranged in the 
given group. Letters putin their right places should score 
two marks ; correct letters, but in their wrong places, one 
mark. 

The subject must be instructed to avoid saying the 
letters to himself when looking at them. 
B 



J 

Now again the subject should become the operator and 
prepare a similar group to test his partner. 

This tost is primarily a test of visual memory. But 
some will find it difficult to avoid saying the letters to 
themselves when looking at the group. In so far as this 
is done the test foils to be a purely visual test. Bnt those 
who have a good visual memory will have a great advantage 
in remembering the exact arrangement of the letters. 

As always in these memory experiments the subject 
should note whether he derives any assistance from associa- 
tions, e.g. of words with the letters. 

BX. p. 8 
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EZFBBIHSNT XV A. 



Second Tflst of Auditory Memoty. — Ittform jooi 
partner titat jou are going to read out to Iiun nine nonsense 
BjUablfig of three letters each, specially conBtructod for tbia 
kind of test. 

Bead them out at the same pace as you read the letters, 
using the metronome or watch as before. 

The list should be read three times ; then the subject 
must «rit« oat all the syllables he can remember, spelling 
them B8 (hey sounded, and not troubling about position. 
An always, give your subject the warning " Beady " three 
or four seconds before you start. The nonsense syllables 
must be pronounced very distinctiy. 

Has PIT BON WOr SAK TOD HIZ DIB WAF 

As before, the operator should now become the subject, 
his partner preparing a list of nine nonsense syllables. 
Qreat care must be taken to avoid resemblance in a 
nonsense syllable to any word or part of a word, but it is 
exceedii^ly difficult to secure an entire absence of such 
suggestions in a long list of nonsense syllables. Sometimes 
a nonsense syllable looks all right but suggests a word as 
soon as it is read aloud. Any such suggestions in the 
course of the experiment should be noted. 

EXPBRIMENT XV B. 

Etocond Tisnal Mentory Tost. — Expose the following 
group of nonsense syllables before your subject, using the 
wateh or metronome as before, and pointing to a new 
syllable every second. Xhe subject must try not to say the 
syllables to himself. 

After going over the syllables twice thus from top to 
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bottom, the subject must go over them a, third time, this 
time in the opposite direction, from bottom to top. This 
wilt make it much more didScult to remember the posiUon 
of the sjlUblea bj Uie succession of sounds got bj pro- 
nouncing them silenUy. 

After the third reading the subject must write down the 

syllables from memory, arranging them in a group as givbn. 

One mark is giren for every syllable correctly spelled, and 

an extra mark if it is also in the right position. 

eoK 

WIB DAK 

ZES TIK 70 

aZB ZID 

VUB 

As before, the operator should now become the subject, 
his partner preparing a new group of nonsense syllables. 

EXPHEIMBNT XVI A. 

Third Auditorr T«at. — Bead out the following pairs 
of Towel sounds to the subject. Bead out a p^ every two 
seconds, and repeat the whole list three times. 

Emphasise the first of the two syllables thus o-i and let 
tJiere be a short pause after each pair. 

After reading out the list three times, give the test as 
follows. Bead out the first sound of one pair, and ask your 
subject to write down the pair of which it formed the first. 

Here we are testing the power of associating two 
meaningless sounds togettier. The subject must try to 
avoid visualising. This experiment is specially devised to 
lessen the value of visualisation. For the vowel soimds 
may mostly be spelt in several different ways and this may 
lead to confusion if the subject tries to visualise them. 

The operator should first read over the list to himself 
and decide exactly how he is going to pronounce each sound. 



bvGoogle 



(go) 
2. AW . . 


(pit) 
. . 00 


(law) 


(pool) 


8. Ei . . 


. . AT 


("7) 


(P«J) 



34 BOTI UBUOBX TESTS. 

A sample word Hhoving the Bug^Btod pronimcitition is 
printed below each vowel <a diphthong. 

Whan writing out the answers to the tests the subject 
ahonld be told to spell them aa they sounded to him, giring 
a sample word with each vowel or diphthong. 

1. d .... I 5. Ofj . . . . B 

(thou) (get) 

6. i .... AT 
(pit) (pay) 

7. 6 OU 

(pot) (thou) 

4. Ak . . . . EK 8. e'e . . . . 00 

(ah) (feel) (feel) (pool) 

In t«stmg do not follow the order given above. 
A rearrangement of similar vowel sounds will now serve 
aa material for the testing of the previous operator.' 

EXFKBIHBMT XTI B. 

Third Visual Test, — ^The third visual memory test is 

almost a purely visual test, with meaningless diagrams. 

Expose the seven diagrams given below, giving time for 
the subject to go over all the figures three times. 

The operator should uae a stop watoh aa before and 
point to a new figure every three seconds. 

The subject should be informed that the figures consist 
of three lines, mostly just one inch long, but some only 
half an inch. Also tliat all the angles are either 90°, 45°, 
or the supplement of 45°. 

' If oomporison of resnita of the partners is desired a third pemn 
■]ioiild aot B8 operator in this «iperiineiit ; otherwise the partner is 
Ukelf to fix oerlaiii aBaociations in reading out the pain which he 
will h»va to urUtartt. 

Diqliz^dbyGoOgle 
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After the exposure the subject must reproduce as manj 
figures as possible. A figure must be reproduced with 
complete accuracy to score a mark. If the subject usinton- 
tionallj gets asaociatiaus with any of the figures he should 
note the fact. 

The student should now write down any obserTations be 
has made as to his own method of learning and memorising, 
and especiollf as to whether he finds niu<;h greater facility 
in remembering visual or auditory impreesions. Of course 
we cannot compare the total of tJie three Tianal t«BtB with 
the total of the three auditoiy tests, as we hare no ground 
for saying that it is equally easy for the ayen^ person to 
score as well in one set as in the other.' But the studeut 
may find interesting differences between himself and his 
partner, the one being superior in auditory and the other 
in visual memory. 

If the experiment is done in class an order of m^t, 
based on all three tests in visual memory, should be drawn 
up, and then an order in auditory memory. The student 
will then know his comparative proficiency in each type, 
and any considerable difference in order will be instructive. 

It should be noted that all these tests have been tests of 
"Immediate" memory, i.e, of impressions received only a 
few moments before recolL The student may also try how 
much of the given material he can recall a day or a week 
after the tests. If a number do this it wiU probably be 
found that those who are best in immediate memoiy tests 
are not necessarily best in prolonged memory testfl. 

For a diaciuaioi] of the reanlts of Experiments XIV., XV., utd 
XVI. me p. 126. 

' The writer has Kimetiinea modified the testa he uses in oUsb Id 
order to snit better the private student. Thus he oaonot give the 
agaal results. 
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CHAPTER VII. 



OS THE VALXJE OP A MAP. 

EXPHBtHRNI' XTII. 

For tluB experimeut the private student needs the 
aaaistance of & friend who will act as experimenter while 
he is the subject. Below are giren two pieces of im^naiy 
" histoiy." Piece A is to be read out hj the experiments^ 
to the subject (or to a (dass). 

Piece A is iUustratod bj a map, to which the operator 
must point at the appropriate times while this piece ta 
being read out. The exact time taken hj the lesson should 
be noted b^ the experimenter. 

The piece should be read on\j once, then the subject (or 
class) should write down the answra^e to the questions 
given below, which should be read out hy the eiperi- 
m^ter. 

Subeeqaently Piece B should be read out, at as nearly 
the same rate as possible to that of Piece A. If it is f oimd 
that it is finished in less time than was taken to read Piece A 
(as is not unlikelj owing to the use of the map with 
Piece A) a portion con be re-read until the time is completed. 
Now Queations B must be answered. 

n 
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HiBTOSICAL PlEOI A. 

In the firat year of the reign of Williiun X., of Zamboo, 
A.D. 2100, a rerolt occurred among hia subjects liring 
among the hille of Bonah. In these ahnost inaccessible 
heights the king's civilised troops at first could do little to 
suppress the revolt. 

Eventually, however, the greatest leader of the day, 
0«ueral Wodam, took command of the army, and set out 
with a lai^ force northwards from Kali on the Eiver Tarn. 
This river flows near the base of the highest hills in the 
Banah range, and its valley formed an excellent route for 
the march. . ' 

At Sulby, quite by the hills, they were surprised to find 
a lai^ baud of the rebels holding the pass up to the 
mountain vill^es. (General Wodam, however, leaving a 
force of 500 men to hold the enemy in check at Sulby, 
secn^tly accomplished a forced march towards the south- 
west and round the hills, and thus captured Otonga, the 
princip^ vUlage of the rebels. 

[Tbe Tumea of tbe King Knd the General are alao printed on the 
map. This ii to be regarded h eqnivalent to their being written 
oo iJte board in & lohaal leaftti.] 

QUBBTIONS ON PlECB A. 

1. In whose reign did the rebellion take place P 

2. What was the place of the rebellion P 
8. What was the date P 

4. Where did the king reign P 

5. Who took the lead of the expedition P 

6. From what town did they start P 

7. Where exactly was the town situated ? 

8. In which direction did he start ? 
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9. How was the route datermiiied P 

10. Where did they find the first rebela ? 

11. How ntaaj men did they leave there P 

12. In which direction did the general now march P 

13. What was the name of the place captured ? 



HiSTOBIOAI. PlECS B. 

The discovery of Feddah I^nd was (he occasion of many 
interesting adventureB. Captain Better, who was in com- 
mand of the ship, approached the land from the east, 
following (he strong currente which set in that direction. 
Starting in the reign of Peter TI., a.s. 1560, from Eenda 
Town on the Island of Fanly, they sailed for some days in 
dangerous seas, and eventually reached the mainland of 
Feddah with some difficulty. The place at first seemed 
almost uninhabitable, little being discovered in the way of 
food. Eventually the party of discovety established tJieir 
base at a spot (hey named Ennan, situated between two 
huge promontories. Hence (hey started into the interior, 
taking with (hem rations for thirty days which they had 
brought from (he ship. They had not gone many days 
directly inland when CSaptain Betler found that a sharp 
(urn towards the north was necessary, te avoid (he huge 
volcano (called by them Aurora, after the ship). Nestling 
under the lee of (his mighty mountain they discovered a 
uharmii^- glen where they made their second depot, named 
Densar. 

QUBSTIOHS OH PiBOR B. 

1. What was the name of the land P 

2. Wto was the captain ? 

3. From what direction did they approach the land P 

Diqliz^dbyGoOglc 



OR THS TALUK OF A HAP. 41 

4. How was this direction determined ? 

5. What was the name of the king P 

6. What waa the date of the discover; ? 

7. From what town did &bj start P 

8. Where was this town dtuated? 
d. What was their first base ? 

10. Where was it eitoated ? 

11. For how long had they rations P 

12. In what direction had they to turn after going inland P 
18. What was the name of the second depdt F 

See p. 128 for t, disonaaion of the resulta of thia ezporimem.. 
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CHAPTER VIII. 



SUBSTANCE, RATIONAL OR LOGICAL MEMOET. 
EiFEBiMEin XVni. 

Bead out to your partuar (or to jouraelf ) the first list 
of words below, and ask him to writ« them down at once. 
Then read out the second list and ask him to write down 
these also. 

Aa before make use of jour watoh or metronome, giving 
one second to each word. 

1. Strict, cot, pan, gate, friend, t»ble, paper, bird, flower, 
bite, walk, piano, ship, glass, photo, bucket. 

2. Christmas, plum-pudding, mistletoe, parties, dancing, 
games, children, snowball, ice, skating, hole, danger,' 
ducking, cold, bed, doctor. 

Note the ease with which the words connected in meaning 
ore recalled and the comparative difficulty of recalling the 
disconnected words, in spite of the fact that these are con- 
siderably shorter. Tour partner should now be asked te 
make similar lists and read them out to you. 

ExPKSIHENT XIX, 

For this experiment you need, for the sake of comparison, 
at least one fellow-subject, who has also been a subject in 
the rote memory tests. 

Qet your partner to read over with you the three fol- 
lowing passages, the first two of which are taken from a 
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dail; newspaper. After all three have beea read, cloae the 
book, and attempt both of you to reproduce all that jou 
can Temember, not seeking to reproduce the exact irorda, 
but making sure at least of aa many ideas aa poseible. 
This experiment is of epecial interest if done b; a group of 
persouB irho have already done the rot« memory teste. 
The point of the experiment lies in the comparison of the 
reeulte vith those of the rote memory teste: one fellov- 
subject may prove quite inadequate for the purpose of 
comparison. 

(i) Flooding the SaJmra and He effecig. 
The project of flooding the Sahara desert and converting 
it into a great inland sea has again been mooted, this time 
by a distinguished French engineer, but the scheme, as it 
always does, has thrown the scientific world into a paroxysm 
of fear. The hot sands of the Safaara, though they are so 
many hundred thousand miles of waste, play the part of 
what has been called the stove of Europe. Let in the flood 
of cooling waters, and, accordii^ to a distinguished pro- 
fessor, the dimato of France and Qermany wiU become 
lub-Axctic, while England wiU be almost uninhabitable. 

(ii) Cautes of the presertt lahoivr troubles. 

In the consideration of the present labour troubles there 
is a tendency to overlook the important part which the 
natural desire of mankind to be better off plays in provoking 
discontent. A. recent writer thinks that existing social 
conditions are not the sole cause of the unrest through 
which we are now passing. 

It arises in very many instences ^m the higher concep- 
tions of life which have been formed by the workers. 
Education has awakened aspirations which, in the present 
oiroumstonces, it is impossible to realise. Men and women 
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aj« asking for better wi^es and working conditions aimplj 
because tbe^ deaire to live better, cleaner and healthier 
lives, the benefits of which the; have been taught to 
appreciate. 

(iii) The Influence of the Press. 

As tbe influence of the hearth depends from 6a,j to daj 
upon the way in which the parents natnrallj accentuate 
some things in word and deed and let others pass awaj 
unnoted amongst their ever-watehful children : SO is the 
influence of the dail; press upon the national mind. They 
might fill their pages from day to day with tbe records oi 
raime, and feed thmr readers on tbe refuse of the police 
courts. They might ignore good causes and great ideas 
of reform, adrocating none of them and expounding none 
of them when they are weak, but leaving them to gather 
force as best they may. Instead of guiding tbey might 
follow the interests of men, and, in following, not always 
follow tbe best of them. And if they did this, day by 
day, I do not think it would be easy to measure the con* 
sequences on the national character. But, taking the 
daily press of this countiy as a whole, it seems to me 
that tbey do much better. Tbey deliberately exclude 
what they know their subscribers would read; there are 
appetites which they will not food and tastes which 
they will not pamper.^ — From Soeial Powers, by Sir Henry 
Jones. 

The marking ot the reproductions of thrae passt^es is 
difBoult. A Diark should be awazded for all the broad (acts 
given, even if they are differently ezpreesed and even if 
minor points are omitted or are inaccurate. Below is given 
a snggested analysis and system of marking for passage (i). 
The subject can agree with his partner for similar marking 
for the remaining pieces. 
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One mark for the ) the flooding of the Sahara will con- 
idea that J Tert it into on inland tea or lake. 
„ „ it has beau suggested by on engi- 

„ „ it has been sn^ested again, or any 

words that imply that the an^es- 
tion hod been made before. 

„ „ the suggestion has eauiedfear. 

„ the fear has been caused in the 

»(nentific world (beeauee it is the 
Boientific world that can under- 
stand the consequences). 

„ „ this is wAo^ aJway« Ao^etif. 

„ „ the Sahara acts a» a stove. 

„ „ it warms Eia-ope. 

„ „ the Sahara appea/rg to he watte land. 

„ „ the viatera wiU have a cooling effect. 

„ „ they will make France and Oer- 

many (or N.W. Europe) ettb- 
Arctic (or eicessiTely cold). 

„ „ they wiU make England almoet 

uninhdbitahle. 
The other pieces should now be marked in a similar 
maimer. 
See p. 130 for » disoussioii of the rMulta of tlua «xperiinenL 
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THE IMPEOVEMENT OP THE MEMOET AND 
THE TBANSPEE OP MEMOBT IMPEOVEMENT. 

EXPRBIUENT XX. 

TnrpoM of t]i« Ezperimflut. — Cao the memoiy be 
improved hj practice P Supposing that hy practiEdng the 
learning of poetrj I can improve my memory for poetry, 
does this also improve my memory for prose, or for dates, 
or for mathematical formulae, or Hate of foreign words P 
These are the questions which we now proceed to put to 
the test. It is possible for a sii^le student (or a pair of 
students) to perform the experiment and to gain clearer 
insight into the relevant facts for himself by doing so. 
But for statistical results of any value we need the co-opera- 
tuon of a class. We will describe the experiment first as a 
dasB experiment and theai indicate what may be done by 
the student working alone. 

Method of tho Experiment. — The principle and method 
of the experiment are broadly as follows. We will suppose 
that the class numbers twenty-four. The whole class first 
undergoes the memory Tests A in syllables, letters, and 
verse, and their scores are noted. The class is now divided 
into three groups of eight each. I>uring the following 
fortnight (or week) Group I. leam poetry by heajt for Iialf- 
an-hour a day (or an hour a day for a week) ; Oroup II 
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leam vocabulariea of any foreign l&nguage for half-aii-hour 
& day ; while Group III., called the " control " group, do 
nothing specially for the experiment, only aroiding as far 
as possible anj leamii^ of verse or vocabulary during that 
time. At the end of the fortnight the whole clasa under- 
goes (he memory Testa B in letters, nonsense syllables, and 
Terse, which have been made a,s much like Tests A in degree 
of difficulty as possible. 

By a comparison of the results of Test B with those of 
Teat A it will now appear what improvement has taken 
place in the capacity to memorise the various kinds of 
material. 

The control group serves three purposes. (1) It is a, 
check upon the comparative difficulty of the two tests A and 
B. If one is much more difficult than the other it will 
appear in the different records of the control group's scores 
in the respective tests. 

(2) It indicates the extent of any possible improvement 
of memorising due to natural growth, or to the ordinary 
learning work done during the fortnight. 

(3) Thirdly, and perhaps most important, it indicates 
the effect of practice gained merely in the doing of Test A 
itself. This of itoelf will aid subjects somewhat when they 
come to Test B, more especially as regards the teat with 
unfamiliar nonsense syllables. 

Thus if the control group shows a certain improvement 
in Test B upon Test A we must allow for this in considering 
how much of the improvenient of Groups I. and II. is due 
to their special practice with poetry or vocabularies in the 
course in the last fortnight. Thus an improvement in the 
second poetry test of 20 per cent, on the part of Group L 
cannot be attributed to their fortnight's practice in learning 
poetry if the control group also shows an improvement of 
20 per cent, in the second poetry test. 

EX. P. 4 



bvGoogli 



4& tUFBOVBHENT OV XHK HKUORT. 

It iB highly desinible that at the start the groups ehoulcl 
be faJrlj equal, on the avera^, in their oapacit; to do auch 
testa as A and B. A. list should therefore be drawn up of 
the order of merit ou the basis of the results of Test A. 
The first student on the list should be put in Qroup I., the 
second in Oroup II., the third in C^roup III., the fourth in 
Group III., the fifth in Group II., and so on, thus — 
Group I. Group II. Group III. 

12 3 

6 5 4 

7 8 9 
12 11 10 

Thus each group will have its fair shara of subjects with 
good memories and also of subjects with weak memories 
for such material as is given in the tests. 

Both Testa A and B should be done at about the same 
time of the day and when the subjects are feeling quite 
fresh, so as to avoid any variations due to fatigue. 

Method for Indivtdn^ Stndsnts. — If a pair of 
students are workii^ at the experiment one may act as a 
"control," as above, taking Test A with his partner before 
the practice period and test B also at the same time as his 
partner afterwards. This will form a partial, though of 
oourse inadequate check, not only upon the equal difficulty 
of Tests A and B,' but also on the amount of improvement 
in Test B which is likely to result merely from the practice 

■ Of oourse it does not avoid the possible errors dua to one teet 
being for some reason harder for one eubjeot, and the other test 
being the harder for another snbjeot. By taking groups of subjeots, 
however, one greatly lessens the chauces of suoh errors. 

In a olaas oxperiment it would be well for half of eaoh group to do 
Te«t A first and Test B later, the other half taking Test B first and 
Tost A laler. 
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gained in Test A itself. This ia not libelj to be much in 
the case of the poetrj, but with the letters ajid cansense 
Byllables it maj be considerable. 

Owing to the possible variatioss due to individual 
peculiarities, variations in &tigue, etc., onl; very marked 
improvements in the tests on the part of the practised 
partner can even tentatively be ascribed to the practice 
during the week in poetry and vocabuUries. 

Eliperiments of this nature require a hirge number of 
lubjects before we can generalise with confidence. Yet the 
private student may well leam the principle involved in the 
method of the experiment and also he may leam much 
from, self-observation in the course of the experiment. 
He should notice carefully any method or device he 
adopts in the course of the practice period, any way in 
which he modifies his way of learning so as to make it more 
efficient. He should make a note of these at the time 
without waiting to see the result of the experiment. 

The student should get his partner to time him while 
doing the tests. In the class experiment^ the teacher will 
of course check the time, tmlesa the students are working 
in pairs. 

Tests AJ 

(1) Learning Matters. — Look at the group of letters 
at the top of the following page for ten seconds, keeping 
your eye on the centre letter, but trying to remember all. 
Then write down the letters in exactly the same arrangement 
as that given. Beckon one mark for every letter right, and 
two if it ia in its cori-ect place. Do not turn over until 
yonr partner ia ready to time you. 

' &a before, in all rot« memory teste note whether any asaooia- 
tiona or anggeBtJoiu of meaaing oocnr. These miut be allowed for 
in comparing results. 
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Letixbb fob Tbst I. ! 

F 

B L 

Z B G 

T M 

J 

(2) Leagnimg Voiuense SrllaUes. — Leani the fol- 
lowing groups of aoDsenae ayllablos, with the rhythmic 
emphaBiB as marked, emphasising the first syllable of the 
pair or trio. Sepeat the groups thus for tvo minutes, 
trying to remember the syllables in pairs (or trios), so that 
vhen you are given one of each pair (or trio) you can 
complete the pairs (or trios). The syllables ore turned 
upside down to prevent you from reading them, easily before 
the moment you are ready to start. Do the test below 
immediately after learning the nonsense syllables. 

qid ■ ■ ■ 3[9A 

uiruL ■ • • qjo 

W ■ ■ ■ PB • ■ ■ srw 

ApU • • • 3(9[ 

qnn • • • qeS 

HoS • ■ • dni ■ ■ jez 

XBp • ■ JqL 

qui ■ ■ A3] 
Write down the syllable or syllables which were grouped 
with the followii^ syllables, (N.B. It is not necessarily 
the jirti syllable of the psir which is given here.) 
zer, jek, dax, rus, lev, vek, wum, geb 

(3) Ikeaming Poatry. — Leam the following lines of 
poetry. For the sake of uniformity use the same method 
throughout these teats, whatever melJiod you are accustomed 
to. Note exactly how long you take to le^uTi the lines 
perfectly. 
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Htut thoa not mark'd, when o'er thy startled bead 
Sudden and deep the thunder-peal has roll'd, 
How, when its echoes fell, a silence dead 
Sunk on tlie wood, the meadow, and the wold ? 
The ije-graBB shakes not on the sod-built fold. 
The rustling aspen's leaves are muta and still, 
The wall-flower waves not on the ruined bold. 
Till, murmuring distant first, then near and shrill, 
The E^avage whirlwind wakes, and sweeps the groan- 
ing hill. 
(4) Auditory Uemory Test. — Get your partner to 
read out to you the groups of letters and figures written 
below.' They are to be read out in a monotonous tone, no 
emphasis being given to the first or to any letter or figure 
of the group. 

One letter or figure should be read every second, except 
that at the end of each group there should be a pause of 
three seconds. A watch should be used as described in 
Experiment YUE., p. 16. 

The whole series should be read out three times and then 
the subject should write down all that he can remember, 
in groups as given. One mark should be allowed for each 
letter or figure in its right group. No marks are to be 
lost for the wrong position of any letter or figure, if it is in 
its proper group. 

6Nlf 

9SK: 

6d.9KZ 

23.93. 

■ Am your partner will thus have already wen this test, you niut 

prepare a t«8t of a aimilar natora for him if he ia to do the ezperi- 

meot anbaeqaently. 
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T1I8T B.> 

As before, get a. friend to time jou in all these testB. 

(1) LeMming I«tteni. — Look at the group of letters 
on the top of p^e 54 for ten seconds, keeping jour eye 
upon the centre letter, but trying to remember all. Then 
write down the letters in exactly the same arrangement 
as that given. £«ckon one mark for every letter right, 
and two if it is in its correct place. 

(2) Learning IVonsense Syllablas. — Leani the fol- 
lowing groups of nonsense syllables, with the rhythmic 
emphasis as marked, emphasising the first syllable of each 
pair or trio. Repeat the groups thus for two minutes, 
trying to remember the syllables in pairs (or trios), so that 
when you are given one of each pair (or trio) you can 
complete the pairs (or trios). The syllables are turned 
upside down to prevent you from reading them easilj before 
the moment you are ready to start. Do the test below 
immediately after learning the nonsense syllables. 



pnq 




mi4 




moa 
iq ■ ■ ■ 


S&a 


}»m 


AOp 


TO 




J9q 




pnn 

qid 




AOS 




18 ■ ■ ■ 


IVK 




?9i 



ABJ ■ ■ ■ Xpj 

Write down the syllable or syllables which were grouped 
with the following syllables. (N.B. It is not necessajily 
the first syllable of the pair that is given here.) 
mef, ber, dov, vim, pib, nut, nud, yot 

■ Aa before, note whether any associatioiu affect the remlta of the 
rote memory tests. 
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(S) Learning Poetry, — Learn the following lineH of 
poetry, using the same method as before. Kote exactly 
how long yon take to learn the lines perfectly. 

Strangerl if e'er thine ardent step hath traced 

The northern realms of ancient Caledon, 

Where the proud Queen of Wilderness hath placed 

By lake and cataract her lonely throne ; 

Snblime but sad delight thy soul hath known, 

Giirzing on pathless gleu and mountajn high. 

Listing where from the clifEa the torrents thrown 

Mingle their echoes with the eagle's cry. 

And with the sounding lake, and with the mooning sky. 

Aiidit<«7 Memory Teats. — Get your partner to read 
out to you, in a monotonous tone, the groups of figures 
and lett^^ written below, no emphasia being laid on any 
letter or figure of the group. 

One letter or figure should be read every second, except 
that at the end of each group there should be a pause of 
three seconds. (A watch should be used as described in 
Experiment Vm., p. 16.) 

The whole series should be read over three times and 
then the subject should write down all that be can 
remember, in groups as given. One mark should be 
allowed for each letter or figure in its right group. No 
marks are to be lost for the wrong position of any letter 
or ^ure i* it is in its proper group. 

9H88 

illAfra 

1X8 

fSiO 

For B disonsBion of the restlllo of this eiperimsnt see p. 142. 

Diqliz^dbyGoOgle 
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Letters fob Test I. 

H 

If 

D P K 

r a 
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CHAPTER X. 



THE ACQTTIREMENT OF SKILL. MOTOE HABITS 

AND MOTOR MEMOBT. THE METHOD OP 

TEIAL AND EEROE. 

EXPBRIURNT XXL 

H«tliod of Xixpeiiment. — For this experiment a Bmall 
mirror and some squared paper are required. The squares 
should be email, preferably not less than ten divisions to 
the inch. 

Trace on the paper twelve figures similar to the one given 
below. This can easily be done by phtcing the given figure 
over a portion of the squared paper, pricking through to the 
paper at the points of the various angles, and then joining 
these points on the squared paper with pencilled lines. 

Stand the mirror upright on the table about a foot in 
&ont of you, andplace the first traced copy of the irregular 
figure on the table between you and the foot of the mirror. 
Arrange the paper so that you can easily see the reflection 
of your pattern in the mirror. 

The task is to trace over the pattern as rapidly as poe> 
sible with a pencil, while looting only into the mirror. A 
screen should be introduced between the eyes of the sub- 
ject and the pattern itself. A piece of paper held by the 
subject in the left hand will suffice. 

Start with your pencil on the point marked A and move 
it over the pattern in Om direction indicated by the arrow. 
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until jou come back to A agaia. Kot« the eiact oumber 
of seconds it takes to complete tlie round. Try to tra«a 
the linee aa accurately as possible and at the same time try 
to go as fast as possible. Note any introspective obserra- 
tions after you have completed the figure ; e.g., do you 



Kg. 8. 

make use of reflection aa to which way yon should more 
the pencil (this should be avoided aa far as ptMsible), or do 
you just " go at it slap-daah " P How is your pn^ress 
affected by pleasure at success or annoyance at failure P 
Does your improvement seem to be constant, or is it 
irregular? 
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Nov proceed &t once with the second figure, agtuii noting 
the time taken, and so on till the twelve figures are 



If the reader sabsequeotlf tries to trace the figure 
directly, i.e. without the nae of a mirror, he will probably 
find an amusing disturbance of the normal coordinationa 
of eye and hand. 

Treatment of Xlesnlts. — The student should plot a 
cuire showing the rarious tiroes taken for the different 
figures. 

The accuracy of the work now remains to be calculated. 
One error should be counted eTerj time the pencil moves 
one square away from the line. If it moves two square 
away, this counts two errors. Or if it moves only one 
square away but continues so for two squares, this counts 
as two errors. Similarly an error should be counted 
for each individual square in which it continues to be one 
square away from the line. The total errors in each 
Ggure should thus be estimated and a curve of errors 
plotted,' 

For a diBonssioii of the results of this ezpeiimeat bm p. 147. 

ExFisiHSKi ZXn. 

Xotor Ksmory Testv. — ^Ab supplementary to the pre- 
ceding experiment two brief motor tests are described in 
this and the following experiment. 

> The method of this eiperimeDt ib a modified form of that of 
W.F. Dearborn and D. Starob . Theplanof eetimatingeirorssimply 
bj reakoning tlie niunber of attempts to move book to the pattern 
line seems to me unsatiBfaotoiy. 

For another method of experiment with mirror-drawing see 0. 
Burt, " BiperimeatAl Teat« of General Intelligenoe," Brit. Jow. oj 
Fnyeh., Vol. Ill 
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In the leaming of all mOTementa with, the hand, compli- 
cated or simple, we are guided, partly at least, by a aeriea 
of motor sensations due to thepositionof the fingers, hand, 
and arm , among wMcli the moat important are the sensations 
derived from the joints. When a movement is thoroughly 
lemned it is because a given complex of motor sensations 
BUggeste the next appropriate movement, and the new 
complex of sensations, due to the new position, su^ests 
the next movement, and so on. 

Similar processes are Involved in all such actions as 
writing, drawing, woodwork, etc., though of course the eye 
also plays a highly important part in such work. The 
desirability of training directly the motor sensations them- 
selves in teaching children to write has recently been 
especially emphasised by Mme Montessori, who makes the 
little b^lnners move their fingers over lai^ letters made 
of sandpaper. In this way movement is guided by touch, 
and not merely by sight. 

Some teats of such motor sensitivity and of the ease or 
difSculty with which the necessary associations are made 
and previous motor sensations recalled are afforded by 
Experiments XXII. and XXni. 

lCeiiioT7 (tf Dirsotioii of Korement. — Qet your 
partner to bold a loi^ pencil firmly in hia hand in a ver- 
tical position, and to close hia eyes. Do not let him aee 
Figure 4 on the next p^e. 

Ton must now also take hold of the pencil near the top, 
and practise guiding his hand. The subject's arm must be 
raised from the table so that the hand can be moved easily 
by the operator. 

The operator should now trace the lines of the figure 
below with the pencil, the subject still holding it, so that 
he will feel the movements though be will not see them. 
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Then move the point of tlie pencU till it ib over a clean 
sheet of paper, and let the subject try to repeat exactly the 
same movements and bo diav a similar figure. 

The subject must aa far ^ possible avoid counting the 
movements or visualising the figure when hia hand is being 
guided over it; he must endeavour to concentrate hia 
attention on the sensations due to the moving fingers, hand, 
and arm. Some subjects, however, may find it impossible 
to avoid all visualising. 

MOTOR MEMORY TEST. 




Fig. 4. 



If the figure is not done correctly the first time, the 
subject's hand should be led over it again and again until 
the figure is done correctly, the number of repetitions 
necessary being noted. 

Several figurea (not too small) of equal or greater 
complexity can easUy be devised by the operator. As 
before, the operator and the subject should now change 



places. 
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EXFBBIMIMI' XXm. 

Hsmory of Extant of Hovemsat. — Faatoa a tape 
measure to the edge of & table with drawing-pine. Seat 
the subject opposite one end, with the tape measure 
stretching awaj to his right ; he should be near enough to 
the table to reach two or two-and-a-half feet along the 
measure with his right hand, without moving hia body. 

Let him close hia eyes, extend his right hand, and rest 
the first finger on the near end of the tape measure. 

The operator should now slide the subject's finger along 
the tape measure for some distance, say 21 inches, and then 
slide it back to the end. The hand should be moved at a 
conattuit speed, and not so far as to cause any movement of 
the body. 

The subject must now try to slide his finger, without 
guidance, to exactly the same spot as before. 

The operator should note the exact amount of error. 
Five similar tests with various distances should be done, 
and the average amount of error not«d. 

As a variety of this experiment test the memoiy of 
" active " movement. Let the subject move his finger 
along the tape to any distance he desires, with eyes dosed ; 
then let him slide his finger back to the end of the tape. 
Now let him try to move the hand exactly as far as before. 
Compare the accuracy in this test with that of the test 
above. 

There U no Hepambe di«ouB«on of the results of Eip«riaieiiU XXII. 
and XXni. Tbej ore to be regarded as supplementary to Experi- 
meat XXL, ivhioh is discussed in PartU., Ch^ter X, p 147. 
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CHAPTER XI. 



MENTAL FATIGUE. 

EXPBMMKKTB XXIV. AKD XXV. 

Parpoie of tha Ezperimaiit. — The object of these 
experiments ie to mdicB,te the manner of the onset of fatigue 
in the continued performance of mental work, and to show 
the various conflicting influences, e.g. practice, " warming 
up," boredom, fatigue, which are present at one time or 
another in the course of prolonged mental work. 

The teats which follow may be used also to detect the 
presence of fatigue at different parts of the daj, or to 
compare the amount of fatigue after working at, say, 
mathematics with the amount of fatigue after working at 
history, or after an hour's gynmastics (see Experiment 
XXV.). 

Method of Experiment XJtUV. — For such purposes 
we evidently require a test in which work of a very constant 
degree of difSculty can be given and which can be accurately 
and exactly marked. As samples of such tests two are 
given below, viz. multiplication, and cancellation of letters. 

The student should select one of these and it would be 
well if he could do an hour's, or at least hatf-an-hour's 
continuous work at the selected test. Individuals vary 
greatly, and some may £nd they get interesting results with 
less work than this. But the student should go as far as 
«1 
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possible beyond the st^e at which he thinks he is fatigued. 
There is no neceaaity for him to select an hour when he is 
vigorous and fit for other work. Indeed it is preferable 
that he should select a period when fatigue is likely to show 
itself. 

He must endeavour to work at full pressure throi^hout 
the test. Se should secure hiniself as far as possible from 
all likelihood of noises or other interruption during the 
period of work. 

If possible he should be timed bj a friend who should 
indicate to him by some signal the end of every two minuter, 
when the subject should make a mark showing how far he 
bad progressed in hia work by that time. 

If file student is working alone he should do half a pai^e 
in Test A (or a couple of columns in Test B) and note the 
lei^h of time taken. Then he should proceed at once to 
the next half-page (or columns), timing that, and ao on. 
This method, it should be noticed, introduces a complicat- 
ing factor not present when the subject is timed by anotlier, 
— namely, he is aware of the fact that he ia improving bis 
pace or otherwise, 

Finally, as always, the student is urged to write down at 
the end of each teat any introspective remarks, e.g. as to his 
own feelings of fatigue, the apparent causes of delay at 
certain points, any change or improvement of method due 
to practice, and his own impressions as to his comparative 
speed at different times, the signs of the onset of fatigue, 
the approach of boredom, the effect of a special effort to 
press the speed, etc. 

Alternative Method for Experiment XXIV. — An 

interesting variation of either test may be made by intro- 
ducing a rest of five or ten minutes after the first half- 
hour's work, and noting the effects, both subjective and 



bvGoogIc 



0AII0ILI.ATI01T or LBTTKKB. 63 

objective, of thu interval. The student is recommended 
to adopt this modified pl&n. If a class of students is doing 
the experimeat it would be well to divide it into three 
groups, giving one group no pause in the middle of the 
work, a second group two minutes' pause and the third 
group ten minutes' pause. 

Of the two following testa the reader is strongly advised 
to select the second. Test B. The method of the experiment, 
it is true, is not so simple, but for this very reason it will 
prove more interestii^. Also correction of the results will 
take less time for Test B than for Test A, and there is less 
likelihood of muscular and eye fatigue. 

For Test B enough material is given for an hour's -irork. 
Sample pagee of letters suitable for Test A are also given, 
sufficient to give those readers who select Test B for their 
" fatigue '* experiment some idea also of the nature of tiie 
work involved in Test A. Each of these sample pages con- 
tains all the letters of the alphabet, each repeated twenty* 
six times, but in haphazard order. Those who choose 
Test A for their " faiigue " experim^t must select some 
ordinary printed matter, oontdnuous {»Y>se, printed alike 
throughout, and this should be used throughout the experi- 
ment. 

Tbst a. 

Camoili^tioit ov LnrriBS. 

The task in this test is to cross out as quickly as possible 
every example of several selected letters, in the printed 
capitals on pages 65 to 67. For example, the subject 
may decide to cross out every A and every F. The more 
letters are chosen, of course, tJie greater the mental effort. 
Four is a fairly convenient number, say A, F, M, and L. 
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Ah all tlie letters of the alphabet occur an equal number 
of times within every page, it does not matter much whkli 
letters are chosen for deletion.' 

When ordinary printed prose is used for this t«at of 
course H makes a considerable difference trhicti letter is 
chosen, as some occur so much more frequently than others. 
The moat uncommon letters should then be avoided. 

The subject must take care to put hU pen<ul mark right 
through the letter. A partner should indicate the end of 
every two minutee, and a mark should be made showing 
the point reached at that time ; if this plan is not adopted 
the subject must time himself for every half-p^e. When 
the beginning of the lost period of two minutes is reached 
the subject should be warned ot this fact. 

When the period of work ia oomjdeted the letters crosoed 
out during each period of two minutes should be counted 
and a graph should be plotted showing the various amounts 
done in the Buccesdve periods. Every occasion on which 
the subject has omitted to cross out one of the selected 
letters counts as an error, likewise any letter crossed ont 
which was not one of the selected letters, unless the mistake 
waa apparently a " motor " error (see below) i A. separate 
graph should be plotted for errors. 

Motor Btrtxa. — Sometimes the student may have 
evidently intended to cross out one of the selected tetters 
but may not have put his pencil mark properly through 
the letter. These letters should be included in the score of 
(a\>SBed out letters, but a separate note of them should be 
made as " motor " errors. 



' Eioept that some letten Btond oat eepeoklly ole»r in a page of 
printed oapit&U. Fur example the Btadeob should not geleot or Q 
for oanoeUatioo. 
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WKBEOGDJSKWaTAEJCIVEUXOETO 
OZEJKMDHTDPSYTJIVFHJHMDBWaM 
PMQiaTLALXKXHPOFCFNQIEEOVP 
ATOZTNZPNWBLXAZSKQBTIDOLNQ 
DMKOIWZH TNEVWOVKTLOHTSPZDA 
P1YUMNQ3XHEZMFSWIZ0KUQPMK0 
JLNSVWEIJCXWTTLTJOEWGDXtrjLW 
MJNKQETHZIQPXBOHnPEAHGTEUK 
TNOIFBEVUEOKNBMXPCTrQaVTGP 
OPAVFSDaCIBTZASJOQAOTPIACT 
BQMEOHWBDJCPTITZQKLPNBLESD 
AHZHAJEaDBZFEXOFJTIEMDETEX 
XWETOXTZFBKALZITQMTIPNETXS 
EVIFZHWMOEKLZJQBEOIHTtrEZ-TA 
BDTTAXLTOQPCDIHnSWNZPJOKSAB 
JMWNXGCQHTOVDTNJOTTWNXIOSJA 
SMTBGDUFPCBTZPWOIQJMCHTJKEP 
DNDMETBTAtYBFBMTODLaPIHUAT 
KTDGZSEaWAEOSKSHMLPWSKHQBJ 
OEXLPETDEGLHTPJTOPYQXPQBKa 
MTFNLIMGBTJHZJBZTWGESYANKW 
HTIXMZTHQMZTWKGLCHTIEPWQTB 
APHGEPnWQJTHWPEZTIOOLQNXODP 
CKDVKMTOOGEELODASKUDAEPXOA 
IZVQFGEIXBQPTEMUFJTIOHTUAN 
JEXSFDTCSKBUEXTDOLFSIBNJFS 
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UKADBMBXPTAKOINWKTDWNBNOTJI 

IWMDJTMYJKTBTWNENSNHDFEQOT 

XLHJKSPJEOWFBDSAQVOLFSTNBW 

SYXIED&WXQHVYSWFGQSTHFaTPNT 

MWXMSKETIOEXFLEUIMWODAKSEA 

WJFEOLPECTELDQMEPDQSJMaKAW 

QONBPONAXNQOMOTELPDVTXTIrOH 

HWtTFWBNADSFJMLQIFDEVMQJBTM 

ETXVMIOKTMTZOWJOEBFPXDHTEK 

AKELGNQnOBHTJHIBETGATZHPEK 

LPMZKaDOMEEFIHQOTKOTXBEWOU 

KAZMQJBUWZKBIWUOLZFLMYXWGV 

ZlXWJVTTYXAUZaOSPXETHWBLXU 

VCXHZHELDQFZPMLOWYNTaTJSQTJX 

HJWIPMQKHVOIXEHZVIDBXTDTZX 

CWEOKTIPIPLBQKAOJOIBSXZYOE 

UHJXEBPTZXJDNtrZMFUJDYTJCVPP 

UIJEAYDSIZQJOKZNPAIZTQDHaA 

PSBGIYHI/EISBZISEYZAGJDOZOI 

QISHFYQSJHFPOFEPHTKOIQTIOA 

EZOHBHLGTPZQTPXEZOaMLYAZOP 

APAQPOGBOWAJDOMETOLEAOLEOO 

aCLQKZJWYEHEDBFEABVPHGCBPX 

ELCBMBEJFA8DYELTN8PCSQVGKO 

TTESDTJEPZEGTPKUHNDXMVIQDYPU 

YGBPIJHMHTBVYKYJTAEHSOHLSO 
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TSFTTSUTHWILQOMTOaHDEKOTEX 
WVITOOTMAKTOFDHQMIBQTJZIXJP 
SOKAVTIADMSDAOGQESDWITXQPTTK 
TKHnQHWTZHTPHCJWHZEEICMHAO 
JTXFSZKOEFWTHTQMAETKTAOJWL 
PXEdDaQBHOETTEniENUXNAWKID 
ZTKTETUTENWBOFJHTZMHKAPMTO 
WJMDTLEPTSQFQAPCMEQSWJWKFE 
MXZajTEJMGDZMSMBDVJAQNMGET 
TJZLICHPSlDZDQTTnTZOFDEZin 
JMXMQWYZMAFKECAMKEPKNSXPQI 
OHTHaHUOnXOBXHPOaKEHCTAOHS 
NTXJBSXTJTUO0D0Q1TEZP3EJQS 
ZFXNXVZATUXZTDOPTAJOOMWXOA 
FPLXSIMDTQKZBLITKOKXIDWKDX 
TPWVDPNJCaBPFEBJDCIJEXENEO 
OXPTJWDOIQMLDOLSEJBXOPPSPT 
nFBFGWTUAPJBPTBDHSWXAGTJBTI 
WnAEBaZHOHOXTHPBQMDIPEZLOE 
HTBDEIHETTLJNB08BOPPKTBOGO 
AEBLTHATJTEAOJGNEWEPNSETHPW 
NTEOEBVLWSLZSNEBNFtTBPEHZAN 
OZEIIEIBaJBPTIQIOIEOTKCWZO 
EUHLOWXWGFIHTHDSQFVATLGEAXr 
OWKIIOKOITasSPGITTEPELQIDL 
QBMTTLFLZGZBQHELFOINTKMLgBM 
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ElPKBIMBNI XXIV. TlBT B. 
MULTIPLICATIOH. 

Colnnms are g^ren on succeeding pages for multiplicai- 
tion. The method to be pursued may appear somewhat 
complicated at first, but with a little practice the student 
will rapidly become accustomed to it. Briefiy the method 
consists in multiplying four succeaeive figures, but paying 
attention only to unit figures. 

Suppose we have the column 



The first figure is to be multiplied l^ the second, viz. 
€ X 4 = 24. The unit of figure of the result, i, is now 
multiplied by the third figure of the column, 9, thus 4x9 
= 86. The unit figure of this result is now multiplied by 
the fourth figure, riz. 6 X 2 = 12. The unit figure of this 
is now written down beside the 2. JSow the student goes 
back and starte with the second figure of the column, vis. 
4, and multiplies it by the third, viz. 4 x 9 = 36. As 
before the unit figure of this result is multiplied by the 
next figure, thus, 6 x 2 = 12, and the unit figure of this 
is multiplied by the succeeding figure 7, thus, 2 x 7 = 14. 
The unit figure 4 is now written down beside the 7. Now 
go back again and start wit^ the third figure 9 and multiply 
it by the underlying figure 2 and proceed as before, writLig 
down the unit of the third result beside the figure 8. 
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The oolninn will nov appear thog, 
6 
4 
9 

2. .a 

7:4, 

8.. 8 
The Bubjeot should proceed in this maoner till he reaohea 
the bottom of a column and then he should start afresh 
with a second oolnmn. 

One spedal case must be moitioned. Whete the figure 
iriiieh has to be multiplied hi^pens to be 0, 1 must bo 
substituted for it. Thus in the foUowing column 



proceeding sa before, S X 4 = 20. Substituting I for 
and proceeding as before we get 7 X I = 7, then 7x6 = 
4&, the 2 being written down as above. Of course if the 
appears as the unit figure whicti has to be written down; 
it is not changed to 1, but the is written down, as it has 
not to be further multiplied. It wonld be well if the 
student would make a short column and give himself a 
preliminary practice before starting the experiment proper, 
KaturaUy it is possible to use a much simpler method. 
For example, we might multiply the first figure by the 
second and write down the whole result at once, and then 
multiply the second by the third and write down the whole 
result a.nd so on, thus 

5 

8. ..40 

S...16 

7. .14, 
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Two important differanoea, bowerer, would be introdnced. 
In the finrt pbtoe mucb leas nieiit«l effort is inrolred, as 
the figures are all before one's eyes and there is not the 
complioating element of retaining one figure onlj and 
dropping the other. Secondly, there is much more irritang 
down in proportion to the amount of mental work done, and 
mnscnlar fatigue of the hand may precede mental fotigueu 

A partner should indicate the end of every two nunntes 
to the subject, who must make a mark showing how far he 
has pn^pressed by that time. When the b^innii^ of the 
last period is reached tiie partner should warn the sabject 
of this fact, saying " Last two minutes." Filing a partner, 
the subject should time himself for each column. 

On subsequent pages the requisite columns of figures 
are given. They will probably be found adequate for an 
hour's work. On ihe succeeding p^es these columns are 
reprint«d with the correct answers in tikeir r^ht places. 
These will make possible tiie rapid correction of tiie lists, 
especially if a partner reads out the correct answers. 

A&et correction the student should plot curres indicat- 
ing the amount of work done in the successive periods of 
two minutes, and a second curve indicating the number of 
errors in each period. If the student has been working 
alone and iimiag each oolnmn he can plot the curve in 
seconds ahoiring the time taken for the successive columns. 

Booklets of twenty pi^es of similar columns of figures can 
be obtained from J, Hdmii^-, Univerdtats-Buchdruckerei, 
Heidelberg. 

The student may avoid the writing of figures between the 
[ffinted columns by using a strip of paper for each column. 
This will enable him to use the printed columns agtun <m a 
subsequent occasion, or for another subject. It will also 
greatly facilitate ccarectlon. The strips of paper should be 
prepared and numbered before the experiment is begun. 
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7 4 7 9 9 1 
9 7 14 8 3 

5 2 8 7 8 7 
15 6 8 6 6 

8 8 6 7 7 9- 

6 6 3 9 2 2 

9 6 3 6 4 5 
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77 74 50 S4 88 82 72 96 62 94 



40 50 92 50 96 16 83 28 86 75 

86 88 35 77 44 78 95 98 42 20 

26 18 19 98 76 44 40 86 86 41 

64 99 79 55 24 84 76 32 72 16 

16 74 22 15 50 64 86 66 50 84 

86 97 46 35 88 50 78 78 96 98 

92 86 94 60 68 33 98 22 20 86 

48 28 86 92 50 89 60 46 55 66 

76 64 50 86 44 15 20 72 66 74 

62 38 99 98 28 82 33 50 88 22 

84 60 64 50 86 50 IS 99 34 96 

22 88 66 11 64 77 44 60 60 44 

60 S3 77 76 94 48 74 33 77 86 

99 26 48 60 24 11 50 22 56 68 

73 92888660428868 95 60 

86 64 96 94 77 94 66 94 36 22 

91 42 26 48 81 66 94 84 80 48 



82 50 50 50 80 



50 38 64 



66 17 26936646443350 74 

44 95 99 20 16 94 78 84 75 88 

78 71 64 88 88 68 50 99 40 94 

34 55 SO 82 50 72 66 50 22 60 

64204450 77 26224466 88 

94 88 78 22 62 50 50 99 50 65 

60 68 86 86 38 88 11 37 44 40 

66 72 96 68 23 34 33 26 82 77 

66 50 82 94 94 68 80 64 92 62 
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97 88 46 28 55 



84 86 12 



42 22 84 77 94 80 
36 74 16 15 26 44 
50 46 34 40 62 23 



96 83 55 96 72 50 50 
50 18 95 84 98 33 66 



78 82 77 44 11 24 66 
22 32 31 33 74 94 26 



72 88 74 



18 48 12 96 78 



68 42 42 84 68 50 28 50 50 92 

22 50 94 38 94 80 50 22 44 78 

46 77 82 64 43 77 99 93 50 64 

92 86 68 14 22 93 82 73 80 50 

36 33 74 84 74 28 77 16 92 44 

50 42 22 76 50 44 64 39 64 82 

75 94 50 94 33 86 16 88 86 34 

35 68 33 32 95 64 86 78 48 22 

75 74 34 92 74 42 



42 42 35 50 19 94 
94 92 66 33 
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9966947860S248 86 24 36 

66 86 50 44 76 92 26 14 78 50 

76 66 75 ?2 44 79 92 42 66 44 

84 84 60 94 92 46 50 24 50 77 

88 96 33 36 24 S6 77 34 88 24 

26 86 88 64 62 82 80 28 76 94 

42 16 64 24 84 94 77 98 93 50 

64 79 14 50 16 66 48 82 46 S3 



12 64 28 42 46 44 94 96 18 44 

50 96 34 28 74 32 86 78 62 94 

77 50 96 64 50 84 32 88 SO S4 
95 22 64 92 88 50 94 64 22 50 
20 44 SO 34 33 44 66 88 98 20 
50 32 88 50 68 96 50 82 28 77 
88 82 76 20 96 78 22 28 50 86 
92 66 24 88 62 62 86 50 88 50 
37 96 48 76 32 26 34 33 42 66 
22 50 38 48 48 78 92 42 32 94 

78 88 82 82 74 82 50 66 88 73 
62 22 94 50 28 36 60 12 66 84 
14 50 72 99 66 50 77 96 78 14 



78 36 76 32 74 28 
17 68 46 68 50 44 



22 78 92 50 34 
66 50 55 44 50 



8494204446 95 929480 
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ExPKBtHKITT XXY. 



Comparativfl EHtimation of Fatigue at Diifezvnt 
Periods or after Diifexent Xinda of Tork. — Either 
Test A or Test B of Experiment XXIV. ma.j bJbq be used 
to compare the amouat of work done at different times of 
the day or after various kinds of other work. Thus the 
student may do a page of calculations or two pages of 
letter cancellation in the early morning, and again in the 
afternoon and late at night, timing himself on each 
occasion. Or he may on one day do the test ^ter a 
morning at hard study, and on the next day he may do a 
similar test after a morning spent in vigorous physical 
exercise. As already hinted, he must be alive to the likeli- 
hood of improvement due to practice, especially in the 
more difficult work of calculation. For example, one 
subject made the following scoies in quarter-hour tests at 
the various times mentioned : — 
Tuesday 2.30 p.m. (feeling fatigued) 108 answers right. 

7.30 p.m. ( „ fresh) 152 „ 

Wednesday 11 a.mu ( „ fresh) 179 „ 

2.30 p.m. ( „ fatigued) 161 „ 

The improvement in the score for the second teat cannot 
be ascribed merely to the subject's being more alert 
mentally. Practice cert^nly is partly reeponuble for the 
improvement, and probably even for the further improve- 
ment shown in the third test. In the fourth test, evea 
if titers is still some improvement due to practice, the 
fatigue invariably felt by this subject at this time of the 
day showed iteelf by the first drop in the score. 

As a partial check upon the effect due to practdos the 
student can arrange the tests as follows. Suppose he 
wishes to see wheth» a morning at study or a morning's 
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atrenuoui plijucal exercise fatigues him more for arith- 
metical calculatioBB. He should do half-an-hour's work 
at Test B after the morning's atud;^ ; on another day he 
should do the test after the physical exercise ; on tvo sub- 
Boquent days the order should be reversed, the first tost 
coming after a morning's exercise and the second after 
a morning's study. Thus the effect of practice will favour 
the test after study in the first pair of tests, and the tost 
after exercise in the second pair. We cannot, however, 
assume that die effect of practice irill be the same in botb 
cases. It will probably be greater in the second tost than 
in the fourth. But the results may be such that some 
iufereoce is possible in spito of the complicating efFects of 
practice. Thus suppose the figures are as follows : — 
Test I. After study 100 

„ II. After physical exerdse 130 
„ III. After physical exercise 135 
„ IV. After study 165 

Such a record may probably be interpreted as follows. 
Score IV. improves on score TTT much more than score 
III. does on score II. Now it is very unlikely that practice 
efCecto will show themselves more in tiie fourth period than 
in the third. We may therefore suppose that the superior 
■core of t«st IV. ia due to the fact that the subject is less 
fatigued for arithmetical work after a morning's study 
than after a morning's severe physical exercise. That 
score n. is greats than score I. in spite of this may be 
ascribed to the great improvement in the test work due to 
practice at this early st^e. 

For more reliable resulte, however, the above sories 
should be repeated, this time in the following order : Test 
I., after physical exercises ; test II., after study ; tost HI., 
after study; test IV., after physical exersises. Or the 
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student may practise the method on several occaaiona 
when feelii^ quite fresh and at about the same time of 
the dtkj, uatil ao further improTement is apparent and 
the saorea maintain a fairlj constant level. Naturally, 
the easier the test the more rapidly will such a stage be 
reached. The test may then be applied to discover tiie 
most efficient hour of the day for such work without fear 
of any complicating effects due to further practice. 

In so far aa the student wishes to know how fsir the 
variations in the amount of work are due simply to his 
varying mental condition according to the time of the day, 
he should as far aa possible let the time preceding the 
tests be spent pretty much alike. It would obviously be 
imsatis&ctory to do a test at 12 midday after a strenuous 
morning's work, then another at 4 p.m. after an easy ^ter- 
noon, and then to suppose, if the scores are equal, that he 
is normally aa mentally fit at 4 in the afternoon as at 
midday. 

For a further diBoussion of the reaults of Eiperimentc XXIV. 
and XXV. BMP. Ifil. 
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CHAPTER XU. 

EXPEKIMENTAIi TESTS OP GENERAL 
INTELLiaENCE. 

EXPBKIMBWTB XXVI. AlTD XXVII. 

In the caae of several of the tests s-lread^ giren in this 
book, for example " restricted associatiouB " (" opposites " 
test), miiTor-drawitig, deletion of letters, and prolonged 
memoiy for nonsense syllables, it has been found tiiat the 
most intelligent children in a ^ren class do better tiian 
the less intelligent. In other words, if a list of a class of 
children is drawn up in order of general intelligence as 
estimated hj one or more of the teachers, and a second list 
is drawn up showing the order of merit in the performanoe 
of the test, then these two orders show a decided correla- 
tion. For this reason, some psycholc^iats claim that such 
tests may be used as a means of estimating " general 
intelligence." ' 

Thcro are giveo below two further examples of tests 
which have also been found to correlate highly with general 

' nnfortonatelj I have no ipsoe for on adequate disonaaion aa to 
the dgnifioaaoe of the vagoe and ineiaot term "general intolli- 
genoo." But we all have a rongh idea aa to what it meaaa, though 
probably it should have no plaoe in a Boientifio pajohology. It ma; 
be that one of the servieea of mental teata will be to analyse and 
define more exactly the variona oooatitneata of that which at ja'sHot 
we indiMto by this vagne term. 
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intelligence. The student may, if he wiabes, read the dis- 
ouBsioQ of the purpooe and method of int^ligenoe tests 
(Part n.. Chapter X.) before doing the experiment. 

These tests ate primarily intended for use with children, 
but if they are to be so applied it is highly desirable that 
the experimenter should first ondei^ tiie experiments 
himself, in order that he may realise fully all tJiat is 
involred in the performance of them, 

EXPISIHBHT XXVL 
Complstion Ta»t. — Fill in the blanks in the paBB^!|« 
given below bo as to make the whole into a consecutive and 
sensible piece of prose. Piece A is suitable for adults. 
Piece B for children. A time limit should be given, say 
fifteen minutes, for the adults' piece. When a whole class 
are doing the experiment it should be stopped as soon as 
one subject has completed the paragraph. The whole 
paragraph should be read ovw before the filling in of 
blanks is begun. 

Pi EC! A. 

About three-fourths England belong to 

the wsge-eaming events when fed, 

housed and educated, they. that nervous 

energy which material of business ability, 

"Without of their way or un- 
consciously competitors for business command. 

The ordinary ability, generally foreman, 

from to be a manager and 

with his employer. Or having of bis 

own one of those small shops 

their own in aworbing man's quarter, cbiefiy on 

credit, wife day while to it. 

In (x I cafutaltUI 
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small workshop or factory. Ooce 

good b^piming he... banks et^r 

credit. 

A blank generally indicates the omission of teeeral 
irords. 

The full paasa^ is printed on page 163. Each blank 
suitably filled in should score one mark. Blanks divided 
with a line thus | score one mark for each section 
appropriately filled. Of course the words given in the 
full pass^e are not the only ones which will satisfactorily 
fill the blanks. The student must be caxeful, however, to 
mark only for words wbicli not only make sense of the 
sentences in which they appear, but which ar^j also con- 
sistent with the passage as a whole. 

PiBca B.' 

Before giving such a test as this to children a specimen 
piece should be done with them on the board to show them 
exactly what they have to do. 

One the eagle went the other to 

see which could the highest. They agreed 

he who fly the should called tiie 

stroi^est bird. All started the same and 

flew among the d One by they 

weary and re , but e^le up- 
ward and un he a speck 

the heavens. 

When he back otlwrs tor 

him; and he touched , a linnet 

pf[ back, where hidden, and 

that himself strongest 

"I, stronger the " said 

> Fnm Whi^bi, Manmal nf Meatai and PhyvxtA Ttttt, p. 44B. 
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, "for not did I 

high, but he downward I 

left hiding up » little 

" At boaatful the 

their heads, council 

matter. After long decided 

the the bird not only 

he so high but the 

well 

To day plumes 

are emblems of str 

In thia piece each line of dots indicatea that a word is mias- 
ing, and each appropriate word filled in scores one mart. 
The time-limit in this case should rary according to Gm 
ago and intelligence of the average child of the class tested. 
Time should be given for the best children just to complete 
the test as well as they are likely to do. 

EZFZRIMBNT XXVII. 

Apprelienaion of HnmlMrs. — Each of die squares on 
the next page contains a group of dots varying in number 
from four to nine. A series of similar squiu^B should be 
marked out on paper, enough to make with titose over- 
let^ a total of thirty squares. Each group of dots should 
appear an equal number of times, but the order should be 
varied. Let yotur partner use the set of squares that you 
make, you using the set that he has prepared. 

The task is to apprehend the number of dots in the 
sncceBsive squares as rapidly as possible, calling the 
numbers out aloud to your partner. 

Tour partner must take down what you say, in order 
that your accuracy may be tested subsequently. 
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Appkbhenhion or Ndmbhbs. 
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It should be clearly understood that the dote are not to 
be counted indiTiduaJlj an; more than the student finds 
necessaiy. As far as poaaible the group should be appre- 
hended aa a whole or ae an arrangement of two or more 
minor groups each of which can be taken in at a glance. 

Your parbier should also time jrou, and note down the 
number bt seconds required to do all the thirty squares. 

If a whole class are doii^; the experiment they should 
work in pain as above. The test should be stopped when 
anj student has finished. One mark is to be reckoned for 
each group of dots correctly appreh^ided. 

The partner now becomes the subject, the prerioui sub- 
ject noting down his answere aa above. The same length 
of time should be given as was takes by the first subject 
(or by the first section of the class). 

If a comparison of results is desired preportdonat« allow- 
ance should be made for any studoit of the second group 
who finishes the t«st before the allotted time is up. 

For the applieatiow of the teit to ehUdren it would be 
well that the squares of dots should be marked upon cards. 
Each card may contain several squares ; eight on a card 
would make a ODnvenient Bi2e. As each card is finished 
with, it is to be removed, and the groups of dots on the 
next card proceeded with straightway. This is a tost 
which can only be applied satisfactorily to one child at a 
tame, and the same set of cards should be used for all the 
children whose performances are to be compared.* 

8m p. 163 for « disonaaion of tlie Terolta of Bxpts. 26 and S7. 

' Mr. C Burt, from whom I borrow this test, osed » pack of fifty 
OMdi, only ona group d dots being on eaoh card. The ohildren had 
to daal the aarda, oaJliog oat the number of tpote upcm each at they 
went along. - The teet oorreUted with estimated iatelligenoe to the 
extent of 0'S4, the reliability ooefficient beiiig 0-91, See Jountal nf 
HxperimejUat Ptdagogg, Vc^ I., p. 102. 
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CHAPTER I. 



ASSOCIATION AND REPEODUOTION OP IDEAS.' 

EzPERIHimT I, , 

FactoxB Detsnainisg Assooiation or ItMalL — ^The 
general law of the aasooUtion of ideas maj be hneSj 
expressed as follows ; when two ideas, A and B, have be^i 
connected bj xadtj of interest, or when thej have been 
attended to together, they tend to recur together, i.e. if A 
recurs it tends to call up B, and rice versa. 

There are certain coDditions or futors which hdp to 
determine whether auch an association will be strong or 
weak, whether it will last for a long or only a short time, 
and the likelihood of ite recurrence. For example, the 
more frequently we attend to A and B together the stronger 
the bond between A and B becomes; the greater onr 
interest in A and B the stronger will be the bond of associa- 
tion ; and the more recently we have attended to A and B 

' Lt ootmeotion with thli ohsptcr tlie student Ii reoomineDded to 
read Bome genenJ »aoount of aaBodatioa, e.g. Stoat, Orotmdinoric oj 
PtyehUogy, Chapten VIL and XL ; Loveday uid Oreen, iTUrodw- 
iion to Psyehchgy, Chapter XIH. ; DumTille, OkOd Mind, Ohap- 
t«r IIL 1 Braok«abaT7, Primer oj P»ychdlogy, Chapter V, 
89 
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together the stronger is the assodation Mkelj to be at the 
present moment. 

Nov a given idea may have been connected irith many 
ideas at different times ia onr past experience. Tbas the 
word hook has been associated vith many different books. 
When the word ho(A is seen there may therefore be a 
competition, as it were, of various asaociatdons each striving 
to come into consciousneBS. Why is a certain one victorious 
over the others ? Wly did the word book call up exactly 
the idea it did in this experiment P 

To explain this we must refer to those {actors or 
conditions which aCect the strength of assodations and help 
to determine what ideas are recalled. 

We select five of the most important factors. Probably 
it will be found that most of the associations the reader 
obtaiued in the experiment can be explained by reference to 
one or other of these factors. It should, howerer, be 
remembered that the list is not exhaustiTe. 

(1) S«oe]ui7. — Apart from the influence of other factors 
to be mentioned presently, an idea tends to recall that 
idea with which it has been most recently associated. Thus, 
book is likely to surest the book you have most recently 
been reading, perhaps this boob itoelf . 

(2) Adquency. — Apart from the influence of other 
factora an idea tends to recall that idea with whicb it has 
been moat frequently associated in the past. 

This factor may overcome the influence of recency. 
Thus in response to green yon may have thought, not of 
the last green thing you saw, but of grass, because of the 
great frequency of the association of grass and greenness. 

Of course it is possible that these two factors should act 
t(%ether and support one another. Thus if grass happens 
to be the last green thing I have seen, as well as the one I 
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hare seen moat fieqnentl;, it ia atill more likelj to be 
thought of when the word green is presented. 

(3) Zntansitj of iBtereat or FmIu^ at Time of 
Formatiou of Aasooiatioii. — Other factors apart, aa 
idea tends to reoall the thought of some thing or experi- 
ence which WM associated with it in the past and which 
was exceptionally interesting. In other words, l^e mora 
intensely interesting a certwn experience is, the more likely 
is it to be retained in the memory and the more readily 
will it be recalled. Thus, if I had a serious operation tm 
years a^, I am c[uite likely, in response to the word doctor 
in the experiment, to tihink of the doctor who performed 
the operation, even if I have seen other docters more 
recently and more frequently. 

Again, it is possible that all these three bctors will act 
together in some cases. Thus bicycle may st^gest my 
own latest bi<7cle, which I hare seen and ridden more 
recently and more frequently than uiy other bicycle, and 
the one on which I have had my most enjoyable rides or 
a very exciting accident. On the other hand, this factor of 
Interest may conflict with one or both of the two previous 
ones. I may have had an accident when I was riding a 
friend's bicycle, and this may now be thought (rf when I 
see the word bicycle, altfaoi^h I have ridden my own 
bicycle more frequently and more recently. 

These three factors of Frequency, £eoency, and Intensity 
of Interest all concern the past. But the conditions 
present at the moment of recall or reproduction also act 
with them in determining the line that association shall 
take. This leads us to mention a fourth factor. 

(4) The a«u«cal Trend of Kental AcUvitr <^t tii« 
Time of HocaU. — " Those objecte tend to be idetilly rein- 
stated which are relevant to the general trend of mental 
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activity at the moment of recall. If our minds are occupied 
with scientific diacuMion the wori proofs will suggest one 
group of ideaa ; if we are engaged in preparing a book for 
the press it will Busiest something quite different." * 

In Ezperiment I. the vord friend may start me thinking 
about a certain friend. Then the word bieyele may d^«r- 
mine that I should think of my friend's bicycle. 

We can arrange conditions in such a way that the effect 
of this general trend of mental activity is very clearly shown. 
Thus by arousing certain ideas in the mind of a person we 
may be able to determine the line on which associations 
shall take place. Suppose, for example, that I talk to a class 
of children about country fields, and cows, and the danger 
of getting tossed, and then show the children the letters 
B-LL, they are likely to think of " boll." If, on the other 
liand, I talk to them of the coming of summer and cricket, 
they are likely to complete the word so as to read " ball " ; 
while if I say to the children that it is nearly twelve 
o'clock and fame to go out of school the letters are more 
likely to surest " bell." ' 

(5) Dominant Interest. — We have seen that the 
general trend of mental activity at any moment helps to 
determine what associations shall take place at that moment. 
ITow I may become interested in some topic to such a 
d^ree that there is a constant tendenoy for associations 
to take place in a way that fits in with that special interest, 
even when I am not at the moment concerned with that 
particular topic 

Suppose my chief interest is in psycholc^. Then the 
word booJe is quite likely to surest a psychology book, even 

■Stout, Manwd ttf Ptydmlogy, 3rd edition, p. 56S. 
■In these examples we have BpproBohed the topio of Apperception, 
[or esperiioenta upon whioh nnfortunately we have not apiwe. 
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though I have read other books more reoentlf and mora 
frequeutlj, and though at the moment ivheQ 1 86e the word 
booh I am not thinking about pgjcholc^. This last fact 
indicateB the dietinotion between Victors 17. and 7. 

Furthermore, there may be other boots, novela perhaps, 
which I have found more intenselj interesting as individual 
books than any psychological books. But they are not 
linked together by a wide dominant interest as is my 
psychological reading. Herein appears the distinction 
between this factor of I>oniinant Interest and &ctor IH., 
Intensity of Interest. 

Classification of Associatioas. — The student should 
now attempt to olaasify tiie assodations he observed in 
Experiment L aa exemplifying one or other of the Actors 
mentioned. In most cases no doubt he will find that more 
than one factor has been at work. Son^e associations he 
may not be able to classify at all, for the list, as already 
stated, is not exhaustive. 

With a series of odd worda such as those given for Hho 
experiment the student will probably be struck by the great 
influence of the factors of frequency and recency. It would 
be interesting to compare the resulta of Experiment I. with 
those gained in the following experiment. 

E^i^erimeiU in Continuous Series of Asaoeiations. — ^Write 
a list of thirty words as quickly as you can, starting with the 
word toviTi. Write down whatever comes into your head. 
It is especially interesting if a group of people perform this 
experiment together and afterwards compare lists. The 
factor of dominant interest has a better opportunity of 
showing itself in a continuous list of this nature and often 
betrays marked individual differences between the persons 
taking part. 

In eonliTuunu thinking the associataons are more com- 
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pletelj determined bj the interMt and purpoae of the 
mconent than by such factora as recency and frequency. 
T^ underlying tine will be the influence of tbe other factora. 
In the case of the auccesefnl thinker, irrelerant ideas — atray 
asBociationB due to recency or frequency, but of little value 
for his present purpose — do not frequently occur. In the 
case of the genuine orator appropriate ideaa flood bis mind, 
tbe int«reBt and purpoae of tbe moment dominate all his 
thoughts. With the slovenly ioefficient thinker, on the 
other hand, the first three factors mentdoned are not ad- 
equately controlled by tbe interest and purpoae of tbe 
moment. Hence tbe irritating irrelevances frequently 
introduced. 

Sdncational Signifloanc* of Ezpeziment I. — ^This 
experiment bae been given chiefly as an exercise in self- 
observation and as a, means of studying concrete cases of 
tbe workings of these conditions determining aasodations, 
rather than because of any direct bearing of the eqwriment 
upon matters of educational interest. Tet we may consider 
the comparative importance of tbe first tiiree factors in the 
proceases of learning. 

Becency is the £actor upon which the crammer relies to 
enaure recall, and it is obviously the least valuable from 
tbe teacher's point of view, as it gives no guarantee of 
permanent retention. 

Intensity of Interest is the factor of which, above all, 
the teacher should seek to make use in fixing an associa- 
tion. The more intensely interesting an idea is made, tbe 
loi^r it will be retained and the more readily it will 
recur. It should be noted that there is a tendency f<^ tJie 
firit impression of anything, or tbe first occurrence of an 
idea in connection with another, to be especially interesting 
and lasting, because of the element of novelty, a fact which 
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makes it oLl the more important that Buoh first impresBions 
or aBsocJatiooH should be correct. Tbiis one disadvantage 
of a child's tr7il^; to gaees say the meaning or spelling of 
a new word is that it may set np a wrong association vith 
the word which may continue even when the teacher's 
correctbn has been f oi^tten. 

A poor substitute for the factor of Intonaity of Interest, 
but sometimes perhaps a necessary one, is that of Frequency 
— used when we aeek to fix an association by oonstant 
repetition. 

Tlte Use of ExpsrinMnt I. in Solioola. — The experi- 
ment is one which con be carried out upon school children, 
but of course the experimenter must be cautious in accepting 
the explauations of children as to why their T&rious ideas 
were Bu^iested by the given words. But if the test words 
are suitably chosen, the words suggested by these to the 
childrai may tiirow an interesting side-light upon the 
contents of tiieir minds. If the teacher is content merely 
to have tiie list of words suggested by the given words, 
without any explanations as to why they occurred, the 
experiment may be done with a whole class at once, the 
children being asked simply to write down the first word 
that comes into their heads, after each word read out. 

If, however, reasons are wanted the diildren should be 
taken individually, extreme care being iakeia not to suggest 
any reason to the children why any idea occurred to them 
by putting them leading questions. It is a good rule to 
avoid, whenever poeaible, any question that oul be answered 
simply by "yes" or "no." By taking the children 
individually there is the great advantage that the experi- 
menter will be bettor able to judge whether the ohild is 
givii^ the first word that occurred to him, or stopping to 
tJiink (tf a " good " word to give. 
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EzpsriiiMiits on Bertrioted Assocutioii. — ^Uentioii 
maj here be made of axperimeDta in whicli tlie asaociations 
are guided or reBtnctedin a waj whicli ia not the case with 
the comparatively " Free " aesociations in Experiment L 
Bestricted associations are guided hj some given principle, 
and we have in them the elements of ra4iionaI thought. 
Thus while some writers class these tests under "Bestricted 
AfiBociation " others^ci^ them " Seasoning Testa." 

A list of objects— tf.y. horse, table, gun — maj be read out 
to the class, the children being ashed to write down some 
quality posseBsed by each object, oj^dte to its name, or 
some word describing the object ; or they may be asked 
to name some part of the object, e.g. tail, leg, barrel 
{Whole-Part Test), or some wider daas of objects to which 
the given object belongs, e.g. animal, furniture, weapon 
{Speeieg-Genui Test) ; or the name of some class of object 
may be given and the children asked to give examples 
of the class, e.g. furniture — table, animal— horse, city — 
London (Qenua-Speeies Test). Again, words such as 
good, heavy, full, first, day, may be read out and the 
children asked to give the opposite of each vrord (Oppoeittt 
Test). 

In all such experiments the teacher must first make 
sure that the children understand what ia required. A 
number of examples should be done on the board before 
the class, and a few easy preliminary test questions be given 
afterwards. For the actual experiment a list of tvran^ or 
thirty words may be written down on one side of a sheet 
of paper and the child told to write the required word next 
to it. The experiment should be stopped as soon as one 
child has completed the liat, although the relative speeds 
. of writing will thus complicate results somewhat. Several 
investigators have found that the (^enus- Species, Species* 
Qenus and Opposites Tests, when given with a time limit, 
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correlate vith general intelligence, i.e. the moet intelligent 
chUdien give the greatest niunber of appropriate words. 
The use of audi teste as tests of geaetai intelligence will 
be referred to later, and the teacher is advised to defer all 
attempts to apply them till a later stage. ' 

' For a, more detailed desoriptioii of similar testa bm Mtiole by 
Viokere tuid Wj»tt, Jemr. of Expt. Pedagogy, Yol. IL, ftrt in. i 
or article by Wjktt, Bri(. your. ([/"PiyeA., V<d. VI., Put I. 
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CHAPTER n. 



EXFBRIHKKTB IL, III. AND IV. 

It is of course very difficult, perhaps Btriotly speaking 
impossible, to say whether a visual image is more or leas 
vivid than an auditory im^;e. But i£ tbe read^ will 
repeat the teats of Experiment IL with various imagined 
objects he will soon get an idea aa to where his imagery is 
strong and where it is weak. 

People vary enonnously in this respect. Many, for 
example, will find that they can get no images of tastd 
or temperature or even of smell. Educationally the most 
important kinds of imagery are visual and auditory. The 
subsequent experiments on memory will bring out more 
clearly the use of such imagery in memory work. 

Images also often have an important influence upon onr 
appreciation of, and understanding of, descriptive litera- 
ture. The passages descriptive of natural scenery will 
probably be more appreciated by those who possess vivid 
and rapid visual imagery. Where this is lacking, the 
sound of the words of the poem, their rhythm, and their 
meaning, interpreted in terms other than imagery, are 
probably the predominant factors in determining whether 
the poem ia liked or not. 

Individuals seem to vary greatly as regards the extent 
to which imagery contributes to the enjoyment of poetry. 
Some persons, the present writer included, derive great 
pleasure from a poem like the selection from Wordsworth 
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IB Experiment IV. with the use of but little im&gery. On 
the other hand, some as yet unpublished eiperimenta of the 
writer seem to show that a number o£ people depend to a 
large extent upon their imagery for the enjoyment of Buch 
poetry. These persons usually riaualise with ease and 
rapidity. In the case of those whose imagery is weak a 
deliberate effort to visualise causes delay in the reading of 
the poems, and the rhythm necessarily suffers. 

The student should also obserre carefuUy the various 
ways in which ima^ry may be of service in every-day life, 
e.g. in recalling the appearance of a map and so more 
easily finding one's way about a strange town, in deciding 
on a colour scheme for a room or a costume, or in recalling 
the tone in which a person said something in order to 
decide whether it was meant in a friendly way or not. He 
should observe also the way in which he uses im^ery in 
his continuous thinking. Modem researches in psycho- 
logy have shown that highly elaborate thought processes 
may proceed without much use of imagery and that some- 
times imagery may prove a hindrance. Frequently, how- 
ever, images are introduced and used profitably when there 
is a hitch in the process of thought. But, apart from this, 
the value of the power of imping sights and sounds 
would seem to be sufficiently great to make it undesirable 
that it should be allowed to decay. 

There is considerable evidence to show that the power of 
imagery may be cultivated by practice and lost through 
neglect. Thus children in general seem to have vivid 
visual imagery,' and so have most women. Many men, 

' It may be worth while for the t«Mher to bear this fact in minil. 
"The tetwher who can himeelf image olearly when he wishes will 
often find in doing so a key to the mindi of the ohlldren whom he 
has to instmot." — Loveday ft Green, Introduction to Psyehology, 
p. 177. 
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bowerer (moat of whom find it leas uaeful than women do 
and therefore practise it lesa), have only vE^ue Tisual 
images, eapeciallj those who are much given to abstract 
thought. But artists and others who practise imi^ery 
retain the power of vrnd imagery. 

Those whose visual imt^ry is much more vivid thaji 
the other kinds are said to belong to the visual type and 
are called " viailea." If the sound images are much the 
most vivid they belong to the auditory type and are 
called " audilea." Most people seem to belong to a mixed 
type. 

The use of imagery in memorising will be dealt with in 
Chapfera VI., VII. and IX. 

The ITm of Experiments II., IZI. and IV. in 
SohooL — It would be well if aome guidance were given to 
scholara in the use of im^ery, particularly to children in 
the higher classes. But the difficulty of securing reliable 
introspection makes it somewhat risky to draw inferences 
as to types among young school children on the basis of 
results gained by Esperiments II., III. and IV. Some 
investigators, however, confidently assert their belief in 
the reliability of the testimony of children as to their 
imagery, even when the subjecta are as young aa ton years, 
and certainly intelligent children of twelve years and up- 
wards should prove fairly satisfactory aubjects for the 
tests, if Bu^eetion is carefully avoided. 

More reliable objective results as to types of imagery 
will be obtained from the memory experiments. But with 
children of about twelve and upwards Experiment IV. at 
least may provide interesting and valuable results, poetry 
suitable to the age of the children being chosen. It 
should be preceded by some questions and illustratious, 
■uch as those of E:^>eriment II., to make sure that Uie 
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child nndorstandfl vh&t ia meant by the various forms of 
mu^erj. The experiment may be performed in groups, 
but this should certainly be supplemented hj some teats 
of individual children taken alone. In this 'way the 
experimenter can satisfy himself more certainly that the 
images are really experienced by the children. He must 
be very careful to avoid suggesting any image by the form 
of his questions. Thme should be quite gener^, eg, 
" What im^es did you have ?" or " What did yon 
picture or bear in your mind ? " ' 

In the group experiments the passages should be read 
and then tiiB children should be asked to write down tbe 
images they had when hearing tbe passages. It will add 
to the interest of the results if the children are asked to 
state whether they found the pieces pleasing or not. Some 
light may thus be thrown upon the question as to what 
extent the appreciation of certain poems by the children 
depends Qpon the presence of inu^ery. The child will 
very likely hesitate to say that he does not like a piece 
selected and read by his teacher.* The teacher should 
first reassure him upon this point, saying that he does not 
mind whether the child likes them or not, and that he 
is giving several pieces, some of which he does not like 
himself. 

Finally he should draw up a list showing the number of 



' Par an intercaMng soootmt of «uoh sn experiment upon sofaool- 
boya toe B. A. Peers, "Imager; in Imaginative litenaton," 
JovtmU tif Bi^ierimenlal PeAagogy, ToL H, Nob. 3 And 4. 

> This all depBuda upon Uie relatioiu between Uie teaehra and bis 
popila. If tbeee are very frank and friendly the difficulty will be 
Tcry mooh lessened. Under snob oironmstanoee it has not been 
entirely nnkaoWD for boys to snggest in a friendly manner some 
improvement in tbe lessons given or even In tbe teaaber'a nwtbod of 
Maohing. 
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im^ee of the TaiiouB kmds which e&ch of the boys dedam 
he has had. Of course one cannot get rid of the poaei- 
bility that theee totals may be affected by the comparative 
elomeBs of some of the boys to detect imt^ery or to recall 
it. But this is likely to affect all Muds of imi^ry, except 
in so far as one is more vivid and frequent than tjie other. 
Hence the comparative totals of, say, visual and auditory 
imaf^ will not be affected by this difficulty. 
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CHAPTER III. 



ATTENTION. 

EXPZBIUBHT T. 

Conoentratioit of Attention. — The first purpose of 
thia experiment is to bring home to the student how Ter^ 
difficult it is, even for on adult (and still more for a child), 
to keep the attention fixed upon the same object for more 
than a very few momenta. On the average there tend to 
be four or five fluctuatious of the attention in the minute 
in Test A, some people having as many as ten or twelve, 
though a few mani^ to avoid any fluctuations for as long 
as a minute. In these last cases, however, the subject* has 
generally followed the method of Test B to some extent, 
i.e. he has thought things aiout the figure. la Test A 
these should really be reckoned aa fluctuafaons. This 
setting oneself new questions about the figure makes an 
euonnouB difference to the possibility of concentrating the 
attention. Half of one class of sixteen students reduced 
their fluctuations of attention to in Test B, the total 
number of fluctuations for the whole class being 46 in Test 
A and 19 in Test B. 

What la the significance of this ? It indicates the crav- 

' Throughout this book the term "aubjeot" u used to signify 
the person on whom the experiment is performed. The "operator" 
or "experimenter" ia the person who performs the experiment upon 
the Bubjeot. 

100 
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iag of the buman mind for cLajige. Wd are all familiar 
with the man wlio siw^ye takqa the atone point of view in 
referenoe to almost all topics. For this very reason he 
fails to hold our attention, except perhaps through a great 
effort on our parts for the sake of politeoesB, and the man 
is aocordinglj recc^^nised as a bore. On Uie other hand, 
the man who is continually seeing and suggesting new 
pointo of Tiew and new questions eren upon threadbare 
topics stimulates our interest and attention and is voted 
an interesting man. In these two opposite cases we have 
further examples of tiie effects of the law of attention illus- 
trated by the experiment. 

The mind is ever seeking some change, and cannot even 
with an effort keep the same idea before itself continuously. 
Thus, if the teacher wishes to hold the attention of the 
children to one object or idea for any prolonged period, he 
can only do so by suggesting new points of view, and new 
questions about it. Thus can the mind be led to play 
about the same central topic for some time.' 

BiZPKRUIBIlT TL 

Tlte Control of Attention. — Experiment VI. illus- 
trates the rule that in order to keep any given idea, X, out 
of the mind it is best to supply the mind with a new and 
attractive idea, T, to take its place. A merely n^^ative 
attitude is insufficient. The mind insists upon some ob- 
ject of thought in reference to which it can be active. 
One subject, by having a positive idea on which to con- 
centrate, reduced the number of times his mind wandered 
to the "forbidden" topio from 8 to 2, another from 21 to 
11. Many subjects have fewer fluctuations of attention 
to the forbidden topic than the numbers mentioned. But 

> On tjiis topio see Junes, Prmcipkt q/* Ptydtology, VoL L, p. 420. 
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unpractised subjects, in this experiment as in the [o^eceding 
one, ftre spt to pass bj a few fluctuations of attention 
without giving the prescribed sign. For a class of be- 
ginners in EzperimentdJ Fsjchtdogj-, twenty in number, the 
total number o£ observed moTements of attention to tlte 
forbidden topic was as follows : during the first minute, 
64; during the second minute, with the aid of an idea 
upon which to concentrate, 30. 

In doing the experiment the subject would realise bow 
the very sug^^estioii that he should not think of the holi- 
days led him to do so. Teachers will thus see the inad- 
yisability of merely telling children not to attend to this 
or that. Bather should they seek to emphasise the idea 
which should take the place of the thought of the forbidden 
object. Not only will this be more likely to be effective 
with the child whose mind is wandering to some forbidden 
topic, including external objects of attraction, but the 
teacher will thus avoid suggesting any such topic to the 
other children. 

ExpKBnmrr Vli, 

The Diviaioit of Attention,' — It would obviously be 
a veiy valuable capacity if we could attend to several 
tilings at once. Some people do appear to have a special 
"gift" for keeping a number of things in mind at the 
same time, while every teacher is familiar with the child 
who se^ns incapable <k htdding in mind two items (rf in- 
struction at ODce. The child may, for example, remember 
to march properly, but in that case he does not hold up his 
head, or if he succeeds for a time in holding his head 
properly, he straightway foigets about the marching. 

Psyd>ol<^Bta have queetioued whether it is everpossil^ 
> SmbIsoJums, JVmcv'wq^iVsiMow, VoLI., p. 400. 
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to attend ia tvo distinct mental operations at onoe. Ex< 
periment VII, is intended to bring out clearly some facta 
bearing on this problem. 

In Experiment Til., if the subject were quit« able to do 
the two tbii^, counting and writing letters, at once, witb- 
out one interEering in any way with the otiier, then io the 
combined Test C he should score as many %ures as be 
counted in Test A, and as many letters as he wrote in 
Teat B, for he had the same length of time, tIz. one 
minute. That he should do thia is, of course, very un- 
likely. If, on tie other hand, the subject were never 
able to attend to both operations aimultaneoualy at any 
moment during Teat 0, his score for conntii^ ia lilwly to 
be no more tbim half what it was in Teat A, and his score 
for writing letters will be only half wliat it was in Test B. 

For example suppose in Test A he counted 60 odd 
numbers and in Teat B wrote down 40 letters j now if in 
the combined test he scores exactly half these numbers 
(80 odd numbers counted and 20 letters written), this may 
mean that his attention has simply been fluctuating from 
one thing to the other and on no occasion haa he been 
attending to both operations at once. This is assuming 
that during Test he diridea his attention equally between 
the counting sad the writing. Probably, however, the 
subject will find that he has n^lected one and favoured 
the other. In most cases there seema to be a tendency to 
favour the writing at the expense of the counting, probably 
owing to the fact that the paper and the previously written 
letters are there before his eyes and help to hold his atten- 
tion. 

If, however, in the combined test the subject scores 
more than 30 nuqibers without lessening proportionately 
his sum of 20 in letters (or if he scores more than 20 
letters without lessening proportionately his score of 3Q 
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numben), this suggests that ftt some momenta lie baa been 
doing both things at onoe. 

Some subjects areeridentlyableto do this. But it does 
not seem to be because the attention is split between the 
two operations. It appears rather that one operation, say 
writii^ the letters, is started with attention concentrated 
upon it, and then while the subject is writing A, B, the 
attention tabes in at a glance, so to speak, three or four 
following letters ; he then continues to write the letters 
C, D, E, F mdchaoically while his attention turns to the 
counting. Thus what may appear at first sight to be a 
division of attention may be one of two things : — 

(1) a very rapid fluctuation of attention from one thing 
to the other ; 

(2) a partial " mechanisation " of one of the two opera- 
tions. 

All this does not contradict the statement with vhich we 
started, viz. that some pec^le are much better able than 
otliers to do two things at once. We see, however, that 
probably what tliej do is to reduce one of the two operations 
to a halAt, at least to a kind of temporary habit. This power 
of mechanisation is itself valuable and is possibly one 
element in what we call " general intelligence." Some 
mental defectives seem especially weak in this respect. 

In Experiment Vll. I have found some subjects so 
flustered by the attempt to do two things at once that they 
actually do worse in holh operations than they would have 
done if they had given half of the time to each. It may be 
of interest to the teacher to find out which of his pupils are 
best able to do the combined test, and to note whether 
those who do best in the test are those who show most 
alertness in the ordinary school work. 

Individuals vary in the kinds of things which they are 
able to reduce to a mechanical habit. Thus child A may 
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learn to coTmt mechanically more rapidly than child B, jet 
child B may more easily mechanise certain drill moTemente, 
thus leaving the attention free to attend to and leam more 
complicated morements. 

In Experiment YII. the subject was told to count odd 
numbers, iuBtead of erery number, expresBly for the purpose 
of making the counting less mechanical. If the subject 
tries the experiment t^in, counting every number — 1, 2, 3, 
etc. — ^this time, he will realise how much more attention he 
can now give to the writing work. 

EXPSBIIUHT VILL 

The Attraction of Attontioii. — Suppose a list of 
words is read out to a group of about twenty people and 
they are asked to write down all they can remember. If 
we then count how many people have written down the first 
word, how many the second, how many the third, and bo 
on, we generally get a list somewhat as follows : — 

Order of wording i g S 4 5 6 7 891011121314 

the liat J 

Number of persons \ 

who remembered 18 17 14 15 13 11 8 8 9 12 15 15 18 20 
the given word J 

This gives ub a curve as in Fig. 6 (plain line), the apecial 
characteristic being the great "sag" in the middle. The 
nature of this average curve ib due to several causes, the 
most important being the fact iha,t the words just heard at 
the end are naturally recalled at once and written down 
while fresh in memory, while on the other hand the first 
word or two on the list receive complete and undivided 
attention when they are heard. 

When, however, certain words are emphasised (aa in 
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Experiment VII., Test A) hy being pronounoed miicK loader 
th&n the others, their score is considerftbly increased and the 
curve is modified in a vaj indicated hj the dotted lines in 
the curve above. This is the graph of an actual experi- 
ment with the given words of Experiment YIII. 



Mbmorv of a List ot Wo&ds. 



IS 3 1 BST ssioiiiaiau 

Order of v>ord» in f As Jut. 

n»in line — average onrre when words ars read out in ao ordinary 



Fig. 6. 

Even if the loud-spoken words do not score more than 
all of the other words' (as indeed they are quite likely to 
do), thej tend to score mnoh more than is usual for toords 
in their position ; heaoe the value of a normal curve with 
which to compare the curve of the scores of Experiment VIII. 
> With the oncpticHi of the fint trad laat. 
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Now it maj be thought that the high scores of the loud- 
spoken words ore due nmplj to their loudness. It ia indeed 
lane that attention is attracted bj the more intense stitnuli, 
other things being equal ; but that this is probably not the 
sole cause of the greater score of these words will be shown 
by Test B of the same experiment. Here iHx whiipered 
words tend to be remembered better than the other words 
—or at least better than is normally the case with words in 
their position in such a list. Thus in a class experiment 
the averse score of the whispered words was 13, that of 
the other words (excluding the first and last) only 9. Yet 
in the case of the whispered words the stimulus is actually 
I«ss intense, so that the factor or "law" of intensity is 
working against them. * The fact is that in both experi- 
ments attention u attracted by the tudden change either to 
whispering or shouting, and, in accordance with a well- 
known psycholc^cal law, that which is attended to most 
completely is best remembered. 

The plotting of such curves is, of course, only possible 
where the experiment is done by a group of students. If 
tiie reader simply does the experiment upon one subject he 
may get some estimate of the effect of this law as follows. 
The first and last words of both lists (Tests A. and B) should 
be ignored as being especially liable to be remembered 
owing to their positions. This leaves in each list twelve 
words — nine read in an ordinary voice and three shouted 
or whispered ; adding the lists, we get eighteen ordinary 
words and six "change" words. The reader can now 
calculate what proportions of each of these classes were 
rememberec*. by his subject. 

' Thus even if, m Bomstimea happens, the whispered wonb ooly 
Ktaia a normal positioii in sn average onrve, this meuw that they 
have somehow made up for tbe Iom of inteusify of ittmnliu. This 
itoaU is evidenoe that some Otber law is at work. 
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Thia experiment illustntteB the hrw of the attraction of 
attention by a change from a somewhat different point of 
view from that of Experiment T. There we were concerned 
with voluntary attention ; here we are concerned with a 
more passive aspect of attention.^ From this point of view 
the law can be applied to the manner as well as to the 
matter of teaching. It is the psychological justification 
for the use of variation of tone and gesture in order to hold 
the attention, as well as for the introduction of some 
variety and novelty In material. 

' There ia Btill, of course, voluntary attention, bnt the abonting 
or whiaperiug foroM some words upon the a 
element of passivitj ia introduced. 
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ECONOMICAL METHODS OP LEARNING. 

EZPBBIMBKTB IX. AND X. 

IndlTiduals vaiy greatlj, but moat readers will probably 
be Burpriaed at the extent to which the " whole " method of 
learning Hueceeded with the poetry, unleaa they found the 
pieces hard to understand. In experiments of my own, 
using the giren pieces, about two-thirds of the students 
found the " whole " method superior, the superiority being 
especially marked when the students wrote out what they 
remembered of the poems a week after they had learned 
them. It would be well for the reader to add this addi- 
tional test, for it is in prolonged mem.ory that the " whole " 
method has generally been found to show its superiority 
most markedly. It should be noted also that praotioe in 
the use of the " whole " method reveals its superiority still 
further. 

At the same time I have found some students who seem 
to find the sectional method the better. The various 
characteristics which seem to make the " whole " method 
usually superior do not seem to affect aU equally. In 
general, previous experimenters seem to assert more un- 
reservedly the superiority of the "whole" method than I 
have done above. One investigator found the superiority of 
the " whole " method much greater when he used poems 
considerably longer than those given for use in the present 
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experiment, extendii^ even to 240 lines. But proba-blj 
many persona would ^t discoursed in attempting to 
learn Buch long poems by tlie " whole " method. They 
would feel they were making no pFogreaB. 

The AdvantaffM ta the BespecUve Ifathoda.— Let 
us consider the various pointo involved in the respective 
methods when applied to poetry or continuous prose. In 
the sectional method there is obviously a danger of leaving 
weak points between the sections, even if the sections as 
such are well known. Hence the frequency with which 
children foi^et the beginning of " the next verse " even 
though they are able to finish each verse when told the 
first word or two. 

In the repeated reading of one section the mind passes 
from the end of the section back to the beginning of 
the same section, instead of to the beginning of the next 
section, as is required. Thus there is a possibility of wasted 
energy and of wrong associations. With tlra "whole" 
method there is no such waste. Further, the general 
meaning of the poem is bett«r kept in mind by the " whole " 
method. 

On the other hand, as one reaches a stage at which nearly 
all the lines are known it certainly appears waste of time 
to go over the whole poem in order to strengthen the few 
weak spots. But this added repetition will tell when the 
attempt is made to recall the poem after a considerable 
lapse of time. Thus it is not surprising that the 
superiority of the " whole " method has been shown to be 
more marked when the memory of the poem is t«st«d after 
some days or weeks. 

The nalttre ef the materiai to be learnt will obviously 
affect the comparative values of the two methods. The 
less the poem forms a noityi the less it is dominated by 
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one or tiro leading ideas, the leaa will be tlie comparatira 
efficiency of the " vhole " method. la such material aa a 
long vocabulary, aay of English and foreign irords, there 
is of course no euch unity. And in such a case, further, it is 
the " whole " method that leads to useleaa uid even injuriona 
associations. Thus, supposing I am learning the following 
list of words uid their meaning : — 

Bitte Custom 

Beiz Stimulus 

Au/merkea7nkeit Attention 

Now if I read the list rapidly thus — Sitte . . . Custom 
. , . Eeix . . . Stimulus , . . Au/merktatnkeit, I may tend to 
set up the useless asBociations Cuatom-i£et«, and Stimulus 
^Aufmerhiomkeit, and this is not only waste of time and 
energy but it may mislead me into giving Bei» as the 
Ctemian for " Custom." 

Those who leara lists of vocabularies often find that 
while they know a word in its appropriate place in the list, 
tbey fail to recognise it alone. The supplementary aasocia- 
tions with the other words in the list in which it was learned 
are necessary for ito recall. This is especially the case if 
the list is read through as a whole. 

Further, when tiie material to be learned is a vocabulary, 
the sectional method has not the disadvantage it has when 
a poem has to be learned ; in passing backwards from 
Attention to Aufm&rluamkeit, and then again to Attention 
and then back to Aufmerlaamheit, I am not setting up a 
useless asHOciation as I was in passing from the end of the 
first section of poem A back to the be^nning of the same 
section. "< Indeed it is just as useful for me to pass from 
Attention to Aufmerkeamleeit as vice versa. Otherwise I 
am likely to find that while I can give the English for 
At^merkgamkeit I cannot give the German for Attention, 
ax. F. 8 
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Tet, in Bpite of these faott, I have found the " whole " 
method scarcely less efficient, on the aven^, than the sec- 
tional method even in the learning of Tocabulariee. The 
repetition of the same two words several times over tends to 
become verj uninteresting, and leads, with some subjects, 
to a mechanical kind of attitude, whereas the passing 
constantly from one word to a new one keeps the attention 
alert and vigorous. Also some subjects are better able 
thau others to attend te the foreign word and its meaziin^ 
aa one whole, quite separate from the rest, and these 
subjects do not experience the tendency, of which we have 
just spoken, te associate the meanii^ of the first foreign 
word with the second foreign word (^e.g. Custom-fiau) 
even when they read the list straight down. 

These and other variations lead to great diversity between 
individuals. Each student must find out the method which 
suits him best, observing aa far as possible the reasons why 
that particular method suite him. This applies both to 
learning vocabularies and to the learning of poetiy or 
connected prose. 

As regards poetry and prose we may say, summing up, 
that for most people the best method of learning a piece of 
poetry or prose is to read the whole repeatedly, except 
perhaps that when the piece is almost known specially 
difficult sections may be selected for additional learning. 

Tk* ITae of Bxparimnats IX. and Z. in Sohoola, — 

The application of the resulte of Experiments IX. and X. 
in school work will be evidmt. There is little doubt that 
children especially are prone to use the sectional method far 
too mudi in learning poetry, and possibly the " whole " 
method too much in learning vocabularies. 

If the teacher wishes to apply Experimrait IX . to his class 
be should of courae select poetry of a nature more suitable 
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to children. It will be impossible with young diildren to 
make sure that the respective methods are really adhered 
to at giveii times. But the ezperiment maj be done orally, 
the t«u:her reading out tiie first poem in sections, repeating 
each section say four or five times, and reading the second 
poem in its entirety four or fire times, the children writing 
as much as th^ can remember after each poem is learned, 
and ^ain a week later. A practical demonstration of the 
value of the entire method will be likely to persuade the 
children to use it more than will the mere recommendation 
Df the teacher. 
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CHAPTER V. 



MEHTAL TYPES AS EEVEALED BY ASSOCIA- 
TIONS AND DESCEIPnONS. 

ExpisaiMHNTS XI., XIL and TfTTT 

Tbeae experimente are based upon iests performed by a 
dlBtinguisbed French paychologist, the late Professor Binet, 
upon his two daughters, Armande (age 13 years) and 
Marguerite (age 14 J years). Binet found that very strikii^ 
mental differences between the two girls were revealed by 
these and other tests. Indeed each ^1 might be said to 
belong to a fairly marked type. Briefly we may say that 
Armande was " imaginative " and Marguerite " matter-of 
fact." ' We will discuss their results in detail ajid this 
will give the reader the clue as to the method of grouping 
and classifyii^ both his own results and those of any 
children on whom he may care to repeat the tests. 

EZPESIHENT XI. 

Classification of the Lists of Words Writtm. — 

Binet had sixteen lists (of 20 words each) written on 
different occasions. I have not troubled the student with 
BO many liste, as the main point for him is to grasp the 
principle involved. But in applying the test to school 
children it would be well to get as many lists as possible- 

' This ia only a rough summary. Ah we shall aee, in some very' 
desirable qualities Marguerite Burpaised her sister. 
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done on different days, to avoid any particular mood or 
train of thought dominating all the lists. 

la experimenting Binet took his daughters separately, 
and after each list of words was written he questioned them 
closely as to what exactly they had in mind wboD each 
word occurred to them. He then classified the words under 
the following heads. (Binet himself asserts that the claa* 
sification makes no pretence at being a scientific one.) 

1. Unei^lained words, i.e. words in reference to which the 
child could not say what she had in mind when she wrote 
the word down. She only knew that she thoi^ht of the 

2. Words referring to objects present at the time of the 
experiments, e.g. the table on which the child was writing, 
a picture in the room, the sky visible through the window. 

3. Words cormected mth the siAject herself, or her 
personal belongings, e.g. her hair or her clothes. 

4. Definite memories. Here the words were thought of as 
referrii^ to past experiences which were definitely recalled. 
These were further divided into old or recent memories, 
according as they were more or less than three months old , 

5. Abitracl imd general terms, including not only abstract 
terms proper, such as " coura^," " goodness," " redness,'' 
bat also names of classes, such as " house " or " children." 

6. Definite imaginatioTis. Here some definite object or 
experience is thought of, but it is not a memory of a past 
experience. Nor is It merely a general idea such as 
" bouses " or " children" ; it is the thought of some definite 
yet imaginary house, or of defiaite but purely imaginary 
children. It is sometimes difficult to decide whether a 
word is to be classified as general or imaginative Doubtful 
cases may perhaps be counted u ^ to each, unless they are 
80 indefinite as to go under Q-roup I, Unexplained Words. 
Xt should be noted tbatanim^ination-thought may accom- 
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paQ7 an abatotot vord. Thm one girl -wrote " sadneu " 
but thou^t of an imaginary person in trouble : this was 
accordingly put into Group 6. 

The following table BummariBes the results of Bluet's 
experiments. 



Frequent — about 
one word in three. 
Also, they were 
oftea very nnoom- 
Dwm words. 

Only 30 worda out 



1. Uneipkinad 



2. Present objeota. 



S. Nftmes of things 
at peraoual interest 
to tne Bubjeot. 

4 Uemories. 



6. Imaginations. 



Let us consider the significance of these diferenoes. 

(1) Unexplained wordt. 

Armande forgot the exact significance of £ar more word* 
in her list than did Marguerite. This may hare be^i due 
to various causes — (a) The rapidity of writing, (&) Loss of 
memory, (c) A state of distraction, (d) A tendency to 
" Terbalism," («) Lack of jwecision. 

Binet noticed that Armande wrote considerably &ster 
than did Marguerite. In ordertosee vhethertiiis was the 
reason why Armande bad so many " unexplained " words 
he gare the two children semal teste of a similar land, bat 



ifarffuerile. 

Much rarer than 
with Armande, only 
about one word in 
twenty ; and nsnally 
iplace words. 



Four times as fre- 
quent ai with Ar- 
mande. 
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oa tlieae oocasioiiB he asked them to write down the words 
ai fast as they could. la these new teats Marguerite wrote 
down words as quickly^ as Armande. Yet the mental type 
still showed itself : Marguerite now gave about 35 per cent, 
of unexplained words instea.d of 5 per cent, previously ; 
Armando now gave 80 per cent, of unexplained words 
instea-d of 28 per cent, previously. 

It will be seen that the hastening of the speed does lead 
to a greater number of unexplained words in both cases. 
Yet the marted difference between the two girls remains 
evenwhen they work at the same (maximum) speed. Thus 
gpeed of writdi^ cannot explain Arm&nde's excess of 
unexplained words. 

Binet found later that Armande had a weaker memory 
i^an Marguerite, and this may partly explain the difference 
under Q-roup 1. But it also possibly indicates a proneness 
to distraction on the part of Armonde, a certain vaguenesB 
in her way of thinking, and a tendency to verbalism, i.e. 
merely thinking of a word as such, with no thought of its 
meaning. 

(2) Preemt Object*. 

Why does one subject write down in her list so many 
more names of objects presmit to the senses at the moment 
than is the case with another subject P There are at least 
two possible causes for this. One is a general poverty of 
ideas. The subject then temds to look about her to find 
something to write down. Another explanation may be that 
the subject lives more in externals and less frequently loses 
mental contaet with the material world about her. This 
seems to have been oharacteristio of Marguerite, while the 
attention of Armando was more naturally drawn inwards, 
though not, be it observed, towards herself particularly. 

(3> Thingt of Penonal Interest to the subject. 

Mai^uerit« bad about four times as maov words 
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of thia class as Armande had. Binet remarks that this 
exactly fitted in with his general observations of his 
daughters. Marguerite beii% much more attached to her own 
poBseesions and r^retting their loss or injury more than 
was the case with Armande. 

In thia respect it appears that Marguerite was normal 
while Armande was unusual, for Binet aJso performed some 
similar teats upon a number of school children and found 
that nearly all of them gave in their lists a large number 
of names of objects belonging to themselves. 

(4) Memories. 

Of recent memories Uai^erito had 139, Armande only 
30. Of ancient memories Mai^erite had 83, Armande 
58. It has been suggested that these restilte ako are con- 
nected with Marguerite's greater attachment to the visible 
world, but further analysis of the results would be neces- 
sary before this conclusion could be made. 

Binet observed that the school children whom he tested 
included in their listo more memories having reference to 
school instruction and learning than was the case with his 
own daughters. Doubtless the fact that he was their father 
and that the experimente were done in their own home 
would influence the general set of their minds. The ex- 
perimenter must always be on the look out for any such 
influences and the possibilities of suggestion. 

Binet noticed that his daughters made no useof recoUeo 
tions of school lessons in ordinary conversations. - This fact, 
and the fact that such recollections did not spontaneously 
occur in the word Uste, indicate a lack of thorough 
assimilation of the school learning, a fact highly suggestive 
to the teacher. 

(5) Abetract ana Oeneral Terms. 

Binet remarks that, while be knew Armande to be 
im^native, he was surprised that she had so many abstract 
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or general terms, thinking for example " houae " in general 
without a thought of any definite house. 

He raises the question whether this was due te laziness 
of thought, a failure to penetrate to the bottom of ideas 
and to think them clearly. He concludes, however, that it 
was not so, but that the size of this group in Armande's 
case was really indicative partly of a tendency to abstraction, 
and partly of a tendency to verbalism. As we have already 
seen, Armande was also suspected of Terbalism on the 
ground of her excess of unexplained words. 

(6) Imaginatiotu. 

Binet caUs attention to the fact that Armande had more 
abstractions and yet more imaginations also than Mar- 
guerite. Now there is usually thought to be an antithesis 
between imagination and abstraction. Ima^ation is 
characteristic of the poet, the artist, and in a sense possibly 
of women uid children more than of men ; wbUe abstraction 
is characteristic of the theorist, the scientist, and the 
philosopher, who are interested in unities, generalities, and 
laws. 

But, as Binet remarks, Armande's abstractions were not 
abstract reiuontngt. They (more especially the general 
terms) were rather due to lack of definiteness than to a 
definite act of abstraction. Thus they afford no evidence 
against the above mentioned popular belief. 

IiifftrencM as to BEautal Types &om tlis Word 
Lists. — To sum up, these word liste suggest that the two 
sisters are of very different mental tyjpu. Mai^eiite is 
interested in the world around her, with ideas conu 
pMntively slow in developmemt, yet more definite and 
precise, and better remembered tiian those of Armande. 
Stia is practical and "objective," attached to the things in 
her immediate vicinity botli as r^ards place and timft 
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Armande, on the other hand, is characteriBed by a rapid 
flow of ideas, fiomfitimeB, however, merelj bj a flow of worda 
without Tei7 definite ideaa attached to tl^m (Terbalism) ; 
these more fleeting ideas toe more readily foi^otteo, and 
their very wealth is perhaps partly the cause of the lesser 
extent to which she obserres the external world about. 
Her thoughts are ftutiier removed than Uai^erit«'s from 
the present, both as regards space and time, and with this 
lesser dependence on and interest in the visible world there 
is a greater ima^iioatlTenesB. 

The student should now classify bis own words and note 
the extent to which he approximates to one type or the 
other. If he has done all his lists on the same day he must 
not be surprised if they are somewhat lacking in rariety. 

It must not be supposed that all persons bel<mg to one 
or other of these two types. No doubt Armande and 
Mai^uerite were extremes, and most children and adults 
will be more " mixed." Binet was fortunate as an expwi* 
menter in the fact that his daughters differed so widely ; 
otherwise his book would not have been the intensely 
interesting work that it is. 

EzpxBiifiHT Xn. 

We shall see how the broad distinctions already observed 
between Mai^erite and Armande appear again in Experi- 
ments XII. and Xm. Here are some of the sentences 
completed by the two girls : — 

Armande. Marguerite. 

"lam hastening to wnta " Jam ibwftfMtn^ to finish 

to you, for I have scarcely my tasks in order to have 

any longer to live." (Age time to play afterwaxds." 

18 !) (Doubtless a stAtemeot oi 

f»ct.^ 
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Anmrnde. Marguerite. 

" The house is on a height " The h<nue is warmed b7 

whence one Bees a precipice, a good hot-air stove " (a 
then a town of which one true fact concerning the 
heara feebly the dnll and house in which she was 
distant noise." writing). 

Simihtrlj one of my students wrote : "I am now an old 
man " (she was a young lady of some twenty summers !) , 
while many wrote, quite truthfully, "I am, now doing psy- 
chological experiments." 

The student will not find it difficult to distinguish be- 
tween the imaginative and the "matter-of-fact" in this 

EZPEBIUENT XIH. 

PM or lptiTe ^pM. — The characteristic difference be- 
tween Armande and Marguerite appeared again in this 
experiment. 

Here are rough translations of the deeeriptiont of an old 
halfpomny by Mai^erite and Armande. 

Marguerite'! description. — "The piece of money I have 
before me is a son : it is made of copper, stained through 
long usage. The back of this piece represents an eagle 
with wings spread out, for it dates from the Emperor 
N^toleon m. On the back is written : ' Empire Fran9ais, 
tt centimes.' 

" On the front is the head (^ Napoleon m. surrounded 
by the words ' Napoleon Empereur,' and below is the date 
when the piece was struck, but it is too much efiaoed and 
I cannot read it. l^iis piece is not thick — about 2 milli- 
metres." 

As will be seen, this is almost purely descriptive, the work 
simply of a careful observer. 

Arfoande't deicri^on. — This b^ins with sopi^ etat^ 
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mente of fact, as in Marguerite's case, and then comes an 
imaginative touch. " How mnch it would have to relate if 
it could speak, this son. Whence has it oome P in what 
lands has it been? One does not even think of it in 
seeing a humble sou, one does not seek its history, mon 
Dieu, no! It appears so simple to see, a sou. It is so 
common. Sous pass unperceived like so many things one 
is accustomed to see everywhere. ..." 

In this experiment Binet told his children to "describe" 
the halfpenny, et«. I think it better to use the phrase 
"write a dozen lines about the halfpenny." This gives 
greater freedom and the results are not so dependent upon 
the estent to which the subject literally obeys the instruc* 
tions. 

Among students I have found more appronmating to 
the Marguerite type than to the Armando type as judged 
by this test. I quote here, however, a striking example 
of the Armande type as shown in the description of a half- 
penny. Of course the subject had not beard before of the 
characteristic difEerenoes of Marguerite and Armande in 
this respect. 

A Hudent'g eomments upon a halfpenny. — " This is a coin 
made of copper. On one side is stamped the head of the 
late king, on the other side the figure of Britannia. If 
the coin could speak it might tell many a wonderful story. 
It may have travelled the whole world over, it may have 
seen many a rich dwellii^ or many a poor hovel It may 
have been dearly prized by a little child or thrown from a 
rich man's hand to a poor b^^ar. At present it lies here, 
the medium of the first experiment of a student." 

These description tests have been used for a considerable 
number of school children and it has been found that, 
broadly, four types are distinguishable, (bough of oonne 
many are of a " mixed " type. 
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Fovr Deteriptive Types. 

(1) The Describer, who merely mentioiiB aJl ttie obvious 
features of the object wMch baa been given to him. 

(2) The Obeerrer or, perhaps better. Interpreter, vho 
is somewhat refiective, drawing inferences perhaps from 
what be sees, e.g. a guess at the coin's date from the 
evidence of its worn appearance. 

(3) The Ima^native, possibly not so accurate or com- 
plete in observation. The student's description of a half- 
penny given above is a good example. 

(4) The Erudite, who t«]Is what he knows about things, 
making use of general information or of that gained in 
school ; e.g. the statement that the halfpenny was made of 
bronze and that bronze is an alloy of copper and tin, and 
the giving of the reason why this alloy is used. This bind 
of answer may indicate an exceptional amount of informa- 
tion, but it may be partly due to an aversion to the care- 
ful and patient observation necessary to give one enough 
material to write about the appearance of the object. 

Vll* Vm of EKperunents XI., XII. and XIII. in 
BohooL — Experiments XH. and XIII. would be easy to 
give to a group of children. For Experiment XI. one may 
allow all the children together (of a small group) to write 
down their lists of words, but they must be questioned 
individually afterwards, for the words alone may be mis- 
leading, as we have seen. It would be much better, how- 
ever, to take the children individually, as each should be 
questioned immediately after writing his list of words. 

In forming his judgment as to his own type or that of 
any children whom he may test, the reader should of 
course take inte account all the evidence gained from 
Experiments XI., XII. and XHI. The imaginative ele- 
ment, for example, may not appear in all the testa. 
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Lastl;, the reader must gaaxi against the aasUttiptioo 
that the Imaginative (Armande) type ia neceasarily supe- 
rior to the Mai^erite— what we may broadly call the 
Obserrer — type. The former is of course superior to the 
latter in imagination. But the latter is strong in qualities 
which may be just as admirable aud at least as useful, 
though possibly less interesting, namely — precision of 
thought and patient and careful observauou of certain 
kinds of objects. 

The teacher might find it interesting to apply a few 
testa like those given in Experiments SI., XH. and XIH., 
and to compare the results with the essays and composi- 
tions of his pupils.* 

I For a full aooount of Binet's DnraerouB experimentB upon his 
two danghtera see his book L'ElwU tapMmentaU <U PmkUigeiu». 
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BOTE HEMOET. 
Etpbbimbmts XIV., XV. ahd XVI. 

Viinal and Aoditotr Tests. — Oaa fact ia made clear 
by such experiments as thoae on vlaual and auditorj 
memory, viz. that it ia possible to have a good visiml 
memory (compared with other people) aod yet at the 
same time to have a comparatirely poor auditory memory, 
or Tioe versa. The present writer, in his eiperimental 
claases, has frequently had students at the top of a class, 
of about twenty-five students, in visual memory tests, but 
h^-way down or even near the bottom in the auditory 
tests. 

This illustratee clearly a fact which modem psycholt^ 
is demonstrating more and more decidedly, namely, that 
it is inexact to speak of a person having "a good 
memory " in general. It ia probably very rare that a 
person has a good memory for everything — not only for 
visual and auditory impressions, but also for movements, 
touch, smell, taste, etc. These various " memoriee " are, 
we find, to a very great est^it independent of one another. 
Indeed we can go even further and say that a man may 
have a good memory for some visual impressions but a 
poor one for other visuiJ impressions. Thus some stu- 
ieata who did very badly in the diagram teat (Experiment 
12S 
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XYL.) did fairl; well in eui experiment in irbioh the 
memoiy for colours was tested, thov^b this too was a 
visual t«Bt. Here the question of interest enters in. 
Thus we found a tendency for women to do bett«r than 
men in the colour test, though not ao well as the men, or 
at least no better, Id the diagram tost. No doubt this is 
partly due to the greater interest shown as a rul' in colours 
by women than by men. 

Still, on the average, those who are good visualisers and 
are found to have a specially good memory for any ^ren 
set of Tisnsl impresBiona will be likely, special interests 
apart, to have a good visual memory in general. Such 
individuals may have poor auditory memories, and children 
of this type will learn their work in school most rapidly 
and easily when it is presented to them in visual form, 
while the auditory type will do lietter with material 
presented through the spoken word. The psychological 
justification for combining in a lesson both visual and 
auditory impressions wherever possible will thus be ob- 
vious. 

Most children are of a mixed type, and the chief point 
to be considered in determining the mode of presentation 
is the material rather than the child. Now, as there are 
some things which can only be remembered iu terms of 
sound, and others which visual impressions alone can 
adequately represent {e.g. the plan of a town, a picture, 
the physical characteristics of a country), there is good 
reason for giving some practice to the children in each 
of these kinds of memory, visual and auditory, taken 
individually. By such practice we should probably find 
that we could thus prevent their losii^ the power of 
working with one or the other of these " memories." At 
the same time it is well for each individual to know where 
his ovm particular strength lies, in order that be may 
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know what meana to use wlien exact memory work ia 
urgently required. 

In deciding the queetion as to his own type, the student 
ma.j find aome help in noticing the bind of miatakeB that 
he makes. Thns personB who rely upon visual impres- 
sions tend, in such memory experiments, to confuse letters 
that look alike, e.g. and Q-, and Q, Persons of the 
auditory type, on the other hand, tend to confuse letters 
which sound alike, e.g. P and B, T and D, M and X. 

TTse of Experiments ZIV., ZV. and ZTI. in 

School.— The various tests included under these experi- 
ments should not be difficult for the teacher to perform 
upon his pupils in groups. Of course he mi^t allow more 
time for very young children to leam the material. By 
use of the t«sts he may be able to discover whether there 
are in his class any children either unusually strong or 
unusually deficient in either of these kinds of memories. 
. He will probably find the children keenly interested in such 
tests and anxious to do their beat, and he will thus get some 
light upon the capacities of the children for rote memory 
work. Thus the real powers of the suspected " slacker " 
may be revealed, and so may the natural slowness of 
others who have concealed this weakness by hard work. 

The periods at which the "Memories" for different 
kinds of impressions and idea.B are predominant is also a 
point of interest to the teacher. Thus memory for visual 
impressions seems to develop more rapidly in early years 
than does auditory memory. 

The teaoher maj alao test the effect of the Upaa of time on 
memory- It baa itctiially been found that ohildren of six can do 
00 per cent, better in the reproduolion of a poem two days after the 
poem was learned than immediately after. The same in trae, to a 
lesser extent, for older ohildren. See P. B. Ballard, Oblivisoanoe 
Bud Beuinisoeuoe, Brit. Jow. o/ PayiA. Supptemtntt, IL 



ql,;.dbvG00glc . 



CHAPTER VII, 



ON THE VALUE OP A MAP. 

ExFBRIHEHT XVII. 

In this test we have aa experiment bearing even more 
directly upon Bchool work. It is one which I hare used to 
bring home to students the great value of the support of 
visual impressions in learning and remembering material 
like that given in this eipenment. 

Every teacher, one would suppose, knows the value of 
maps and plans,' but an experiment of this nature maj 
bring home their value more vividly to the student and 
the exact points in which their help is especially useful, if 
he himself undergoes it, or if he performs the experiment 
on a class of children. 

This experiment is really concerned with substance 
memory, but it is introduced here in order to illustrate the 
use of visual memory ; it will further be seen that it in- 
volves a considerable amount of rote memory work in 
which visual impressions may be of service. 

Most subjects will have realised the value of the map in 
doing the test, and will find that their performance in 

' Aa a, matter of foot, however, the present writer was led to 
devise this experiment after hearing of one teaoher who, after a 
year's training, aatuallj prepared and gave a geography lesson 
before on loBpeator without a single referenoe to a map, tjiongh it 
was a lesson in whiob tbe use of a map would have been eit(«iii«ly 
(ervioeable. 

188 
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Piece A is better than in Piece B, in spite of the fact that 
their going through Piece A will give them some hints as 
to the kind of questions to be prepared for in test B. 
For experiments irith classes of students, the teacher can 
vary the experiment on other occasions by givii^ the 
auditory test first when once he has found what length of 
time is taken by test A. Obviously, if the values of the 
two methods are !<> be compared, the same length of time 
must be spent over each. 

If the student doubts the equality of the two pieces as 
regards difficulty, he can easily make a sketch of Piece B 
and refrain from using the map for Piece A in a subse- 
quent experiment upon another subject. 

In a class of my own students, when Piece A was taken 
first with the map, and B later without map, the total 
marks for A were 25 per cent, better than those for B. 
In another class in which Piece A was taken first without 
the map and Piece B later with a map, the total marks for 
the " map piece," B, were over 40 per cent, better than 
those for A. The difference in these percent^es is pro- 
bably due to the clue given by the first test as to the kind 
of question to be asked after the second piece. In the 
case of the first class this advantage favoured the purely 
oral piece, in the case of the second class it favoured the 
map piece. The mean between the two, i.e. about 33 per 
cent., probably gives us the true indication aa to tha 
superiority of the map method. 
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SUBSTANCE OE RATIONAL MEMORY AND THE 

CORRELATION BETWEEN ROTE AND 

EATIONAi MEMORY. 

EXPBBIMBNIS XVm. AND XIX. 

Expeiimeiit ZVIXX. will have shown clearly the 
enormous difference made by the connection of the mean- 
ing of ideas to the possibility of memorising them. The 
obvious inference of priictical value to the teacher is tiiat, 
wherever possible, the ideas or facts which he wishes to 
impart in a lesson should form a connected series. One 
would think this observation unnecessary if one did not 
know how many t«achers seem to rely almost entirely upon 
forceful repetition rather than upon reasoned connection. 

Incidentally it would be noticed that the list of words 
connected in meaning was more interesting than the other 
list, and this greater interest of itself would add the 
memory. 

ExperimeiLt XIX. — The main purpose of Experiment 
XIX. ia to demonstrate, when taken in connection with 
the results of Experiments XIV., XV. and XVI. (rote 
memory), that it ia possibile for an individual to be com- 
paratively good in logical memory and yet weak in rote 
memory, or vice versa. Thus you may find, for example, 
that your partner has proved much superior to you in rotd 
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memory teats, but that ^ou are better than he is in the 
substance memory tests.' This poasibility, howerer, of a 
great difference between the two kinds of memories 
appears much more clearly if the experiment is done upon 
a whole class. The present writer has often had students 
who were at the top or very near the tep of a class of 
twenty to thirty students in the rote memory teat«, but 
near the bottom or actually last in rational memory tests. 
Of course rote memory is of some value even in the recall 
of the prose pass^es, but so great is the help derived from 
connection of meaning bj some indiTiduals that thej score 
better in a rational test even when competing with others 
who are much their superior in rote memory. 
, We hare observed that a good rote memory may prove 
valuable in substance or logical memory work. But in one 
sense the two kinds of memory are opposed and tend to 
discourage one another. Thus a man with a keen eye for 
the interconnection of things will look for such connections 
and tend to rely upon them in his memory work, while 
impressions which are not connected in meaning vrill tend 
to be neglected, partly from lack of interest. This means 
that his logical memory will develop probably at the 
expense of his rote memory. This is likely to be the case 
especially if most of his study is given to subjects which de- 
mand primarily reasoning rather than rote memory work. 
There is, indeed, some evidence to show that even in a 
series of experiments concentration upon connected prose 
passages may produce a distaste for roie memory work. 

'Of ooune Buoha difTerenoa may be due partly, oi even entireljr, 
to the different degree to which the teat pieces appeal to the special 
interests and special knowled)^ of the individuals tested. It is 
almoat iropoasible t« avoid thia complication altogether ; one con 
however lessen its probable inOnenoe by mnltipljing the number of 
^eoes given and aeleoting a variety ot facias. 
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CoarerBely, if a person has an tmuBuallj good Toie 
mwaoTj he may tend to rely upon this to the neglect of 
moro reSectiT« and rational work. Thus the tack of con- 
nection between rote and rational memory is not so sur- 
prising as it might otherwise appear to be. 

The Uie of Xxporimsnt ZIX. in Sdioola. — It 

would be a useful thing for a teacher to know as soon as 
possible the capacity of ea^h of his pupils in " r&tional" 
memory of various types of material. It would be worth 
while at an early stage in his first term with them to give 
a number of tests of this nature simply with a view to 
discoToring the facts about each child. It is less reliable 
to depend for his evidence upon the general work of bis 
pupils in any of the school subjects, as the order of pro- 
fioient^ in any such t«stB is determined by quite a lai^ 
number of factors, e.g. the length of time spent in pre- 
paring the work and the previous knowledge of the subject. 
Previous training and diligence are the very &ctorB 
which the teacher wants to rule out in order to discover 
what the children can do in the way of memorising new 
material if they try and if they completely understand the 
matter. He should therefore select stories simple in 
language, but in which there is a rational connection 
between the successive ideas. The stories should deal 
with different topics, so that they will not appeal only to 
certain special interests. It would be wise to give one 
short passage each day for several days.' 

' Snob testa might not unfairly be reokoned tu port of a leMon in 
Composition. But the pupils should not be told this, nor should 
errors in oompoaition or dictation b« oorreoted until all the teats 
hftve been finished. Otherwise a ehild may heaitste to write 
down something which he remembers, because he is uncertain as to 
the correct mode of expression or the spelling. 
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As before, the etatement to the clasa that be is going to 
" t«Bt their power of memory " will almost certainly Becure, 
for the brief time necessary for the teat, the keen attention 
of the pupils, especially if the teacher announces each day 
the results of the previoua day's test. A comparison of 
the order of merit of the pupils in logical memory and the 
order they prenously obtained in rote memory will prove 
Interesting and highly instructiTe. 

METHOD OF FIKDINO THE DEGREE OP COE- 
RELATION BETWEEN TWO OEDEES.' 

We have already found it interesting and useful to com- 
pare two orders of merit, e.g. in lo^cal and rote memory, 
but we hare so f&r been content with a rough comparison, 
or with the statement that it is possible to be high in one 
list and low in another, i.e. to be very good as regards one 
bind of memory, compared with other people, but weak in 
the other. 

We often similarly compare the orders of a school class 
in, say, arithmetic and recitation, and we say, perhaps, 
that we find that a boy may be good in one subject and 
poor in another ; or we may compare the orders iu mathe- 
matics and science, and say that most boys who are good 
in mathematics are likely to be able to do science welL 

Now it would obTiousIy be useful if we could make more 
definite statements of this kind. For example. It would be 
useful to know to wltat extent the order of merit In rote 
memoiy is likely to resemble the order of merit in lexical 
memory, and whether there is usually more resemblance 
between the orders for mathematics and science or between 

■This seotion may be omitted for the present if the reader 
dosireB. But he will 6nd it desirable tiiat he shoold onderBtand 
what ia meant by ootrelation and coefficients of oorrelation when he 
oomes to the obaptor cm Mental Teste. 
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tiie orders for mathematics ajid Latin. Furthermore, we 
shall see directly how useful it may prove if we can dis- 
cover simple mental tests which correlate highly with 
general intelligence, i.e. whidi give about the same order 
of merit when applied to a school class as would be given 
by the teacher in a careful estimate of the general intelli- 
gence of his pupils after long acquaintance with them. 
We are enabled to give such definite estimates of correla- 
tion by the method now to be described.' 

Suppose we want to discover whether there is greater 
connection between the performances in mathematics and 
science or between the performances in matliematicB and 
lia.tin. At a first glance this may be difficult to decide, 
especially if the lists are long ones. Tor the sake of sim- 
plicity we will here use quite short lists of ten pupUs. 

The first thing to be done is to arrange the pupils in 
order of merit in the first pair of subjects, thug ; — 
Mathe- 



Latin. Gains. 



I 9 

J 10 



■The method deaoribed ii Spearman's "Foot-rule of Correla- 
tiOQB." See British Joumai tff PaycMogy, Vol. II., p. 89. 
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Subtract eac)i bo^'s order in Latin from bis order in 
mathematics. Where the number for Latin is lower than 
that for mathematics the subtraction will give a plus 
quantity, and this should be reckoned as a train. Where 
the number for Latin is greater than that for mathematice 
we shall have a minus quantity, and this is reckoned as a 
loss. The total gains and losses are shown above. These 
should always balance one another. 

Obviously the more alike the two orders are the smaller 
the gains (and losses) will be. By use of a simple formula 
it is now possible to calculate the extent to which the 
orders are alike. The figure which indicates this is called 
the " coefficient of correlation " and is represented by B. 

Where two orders are exactly alike the coefScient of 
correlation, B, = I. This is called " complete correlation." 

If B works out as approximately it means that there 
is no correlation, i.e. that there is no greater connection 
between the orders than may be expected merely on the 
basis of chance. 

If the coefficient works out to a minus quantity it means 
that there is a tendency for the pupils who are high in one 
order to be low in the other and vice Tersa, and this is 
called " inverse correlation," 

The formula referred to is as follows : — 

n 1 6 X (the sum of the gains) 

"-' S^ri 

when n ^ the number of pupils in the class.' 

In the order given above this works out as follows ; — 

E-1- ^x^ -!_*?-!? 
10' - 1 99 33 ' 

i.e. E = 057. 

' The SDin of the gains ii»y be represented by Sff, 80 that the 
fonnnla nuu R = 1 - 6 Sg/in' - 1). 
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This vonld indicate a moderately high degree of correla- 
tion between mathematicB and Latin. In other words, we 
could aa,y that, as taxaa one can judge from these orders, 
there is a distinct tendency for a boy who is good in mathe- 
matics to be good in Latin aleo. We have now to compare 
this result with the correlation between mathematics and 
science. 

Supposing tihat we hare the following order in mathe- 
matics and science : — 

Maths. Science, 
A 1 2 



10 



10 



Here it will be found that tba gains total 1 and B is 
approximately 076, a higher coefficient of correlation than 
was found between the orders for mathematics and Latin. 
This would mean that there is a greater resemblance be- 
tween the order for mathematics and science than there 
was between the orders for mathematics and Latin. 

It must of course be clearly understood that for any 
wide generalisation as to such correlation between mathe- 
matics and science or mathematics and Latin we must not 
only have far more pupils but also a considerable number 
of testa to eliminate variable accidents,' Furthermore, we 
nLust do the tests in many different schools before we can 
* See also paragraph od Probablo Error below. 



bvGoogle 



OOBBBLATIOir Of SOtK AlTD AAflOKAL UBHOBT. 13? 

state broadly that there is more connection between pro 
ficiency in mathematics and science than there is between 
mathematics and Latin. We can, however, state that in this 
particular class as taught and examined hj this particular 
teacher such and such is the case. 

Naturally we cannot ignore the question of the influence 
vi the teacher. The order in science, for example, when 
taken by teacher A may Tary considerably from the order 
irhen taken by teacher B. Indeed two different examina- 
tions by the same teacher may give orders Taryii^ appre- 
ciably one from another. 

The Uia of Correlation with Mental Teits. — If the 

memory tests have been done in an experimental (jass 
orders of merit should be drawn up for the " rote " and 
the " logical " tests, and the student should now find the 
d^ree of correlation between rote and logical memory. 
He will probably be surprised at the low coefficient of 
correlation if the class haa carried out the experiment 
thoroughly, i.e. if the rote tests have really been rote tests, 
from which associations have been entirely or almost 
entirely excluded, and if the substance or logical tests have 
been marted in such a way as not to favour unduly the 
person who has a good rote memory. The present writer 
in his experimental classes has hod correlations as low as 
0'2, and even lower, between the orders for rote and logical 
memory. The correlation may also be found between 
visual memory and auditory memory. 

To Find the Reliability of a Test. — ^We said just 
now that two different examinatiosB by the same teacher 
may give orders varying considerably from one another. 
This leads us to mention one of the most serriceable uses 
<rf the method of finding the correlational coefScient, a 
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use wliich is very important in connectioii ynth psychologi- 
cal test«. 

Suppose I have put my cUsa throi^h a series of tests in 
visual rote memory, being anxious to know the order of 
merit of the children in this respect. How am I to know 
whether the test is a reliable one or not ? Does it really 
indicate the true order of merit of the children in respect 
to the mental work involTed in this test or have accidental 
Tariationa been at work, e.g. was one child unusually care- 
less, another very fatigued, or did the material used farour 
one child more than another? Now I can get a ^ure 
which will indicate to me, and to any others to whom I 
quote my results, the degree to which this test can be relied 
upon. The method is as follows. 

Having already given one test in visual rote memory 
and BO obtained one order of merit for the class, I proceed 
to give a similar rote memory test on another day and 
with new material. This will give me a second order of 
merit for visual rote memory. Obviously the more alike 
my two orders are, the more reliable my two tests are 
proved to be.' The extent to which the two orders are 
alike cw» be shown by finding the coefficient of correlation 
between them in the way described above. The number 
obtained is called the " reliability coefficient," and should 
ideally be a fraction approximating to one. The experi- 

1 Of eoarae within the limits set by tiie nature of the test itaeU 
md 1^ the number of pupil& Obviously the smAller the number of 
pnpik, the Bmoller the likelihood of gr«at variations between the 
two orders. 

It is better to get another experimenter to perform the seoood 
test, if an equally reliable one oan be secnred. The oorrelstion of 
the two orders is then also a oheok upon any individual peouliarilies 
in the way of presenting the material which may posdbly alfent 
the resnlta. 
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menter should not be tatufied iritli a reliability coefficient 
much below 08 or O-?, though experts frequency get lower 
figures. Much of course depends upon the nature of the 
test itself and upon the number of subjects tested.* 

It will be seen that such a method of checking the 
reliability of mental tests or examinations may be applied 
in various ways. Thus we may find the correlation between 
(i) the rote memory tests done on a certain school class by 
one experimenter and (ii) the results of similar test^ done 
on the same children by a different experimenter. Thia 
may betray variations of results due to Tariation of method 
or to some personal influence. Such a "personal factor" 
enters not only into psychology tests but into ordinary 
school examinations. If two teachers were asked to ex- 
amine the same class in the Ba.me subject on two succes- 
sive days and to compare their orders, there would pro- 
bably be considerable surprise at the great difference of 
order due to the personal element of the teacher. Indeed 
it has been found that two examiners, marking even the 
same set of examination papers, may give independently 
orders which do not correlate more than to the extent 
of about 0-6. 

The U»e of Correlation in Sohools. — The teacher may 
make use of the method of correlation described to find 
the reliability coefficient for any psychological tests {e.g. 
visual or auditory rote memory) to which he has submitted 
his pupils. 

The various uses of correlation already mentioned in 
connection with school subjects may also prove of interest 
to the teacher. Thus he may test the stability of his own 

'See note on the " Probable Error" »t th«end of this ahsipter 
for a further meuia of Mtjmatin}; the extent to which one osn rely 
upon <»e'« resulta. 
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exaonining of his pupils aod of their work hj finding the 
correlation between the orders of two similar ezaminationB 
given at about the same time. 

A further question of great interest is the followii^. 
What subject gives an order of merit which comes nearest 
(of all subjects) to the order of the class in " general in- 
telligence " ? The teacher must first draw up an order of 
general intelligence for his class. He must be extremelj 
careful to avoid being influenced by personal likes and 
dislikes. He knows quite well that the passive obedient 
boy who gives so little trouble and who ^rees so wiUii^ly 
with his teacher ia not by any means necessarily more 
intelligent than the independent rebel, nor has the diligent 
boy always more of what we ordinarily understand by 
general intelligence than is poss^sed by the comparative 
idler, though no doubt in the long run good general 
capacity makes a boy take more readily to school work. In 
particular the teacher must try not to be influenced too 
much by the performances of the boys in work in which 
proficiency ia largely a question of rote memory. 

It would be well, if the class is taken by several masters 
in different subjects, for each to draw up independently an 
order in general intelligence, after which the lists can be 
considered and discussed in council and a final average l^t 
forced upon. ^Naturally in this the word of a teacher who 
takes the class in several subjects should have more weight 
than that of the teacher who only takes one subject and 
so sees much leas of the children. 

This final order can then be compared with the order of 
merit in the various school subjects. By fi Tilling the 
various correlations the teacher will know then to what 
extent each of the school subjects (as taught in that 
particular school), Latin, Mathematics, Science, English, 
Woodwork, et«., correlates with general intelligence. Simi- 
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hxlj he itta.j find to what extent &nj of these Bubjects 
correlatea with ajiy or all of the other subjecta. 

We ahall find further uses for this method of calculating 
correlation when we come to discuBB mental tests of general 
iutell^enc« in Chapter XII. 

Tlia Calcnlatioii of the Frobalile Error. — It has been 
aBBumed ia the above discussion that the student will be 
dealing with groups of subjects at least twenty-five or 
thirty in number, and also that he will not regard any 
coefficient of correlation which is much below 0'8 or 07 as 
indicating any decided correlation between the two orders. 
The lax^r the number of subjects taking part in the tests 
and the higher the coefficient of correlation, the less is the 
correlation d^coTered likely to be due to mere chance. 

The figure known as the " probable error " gives us an 
estimate of the extent to which mere chance is likely to 
cause a correlation. If the above formula (Spearman's 
" Poot-rulfl ") is used, the probable error is equivalent to 

,— , where » = the number of persons on whom the testa 
are performed. If the number of persons is much below 
thirty the probable error should certainly be calculated. 
Any coefficient of correlation should be about five times 
the probable error if it is to be regarded as a proof of a 
real correlation between the two orders. 

For a more elaborate and, acoording to some mathematiaiauB, 
more Moniate method of oalculatiDg oorrelation and the probable 
error see C. S. MjerB, Text-book of ExperimerUal Ptyehology, p. 123, 
or W, Brown, Eatenlials 0/ Menial Meaeurement, 
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CHAPTER IX. 



THE IMPROVEMENT OF THE MEMORY AND 

THE TEANSFEE OF MEMOET IMPEOVEMEST. 

Expebihsht XX. 

luterpretatiou of Resnlti. — When all the reealts of 
Experiment XX. are before him the etudeut should 
carefully compare the score for Teat A, taken before the 
praotice period, vith the score for Test B, taken after the 
practice period. Suppose that poetry has been learned 
during the practice period, has this resulted in an improve- 
ment in the capacity for learning poetry as shown by Test B 
compared with Test A F If so, does the control group show 
any improvemeut on the poetry test of Test B ? 

Further, has the exercise of the memory with poetry 
resulted in any improvement in the other memory teste, 
with letters and nonsense syllables, i.e. is there a general 
improvement of the memory ? 

In the chapter upon rote memory we saw that it was 
undesirable to speak of memory in general, and that we 
ought rather to regard memory aa an inclusive term covering 
various functions, such as visual memory, auditory memory, 
ete. 

Recent researches alao surest that there b no such 
thing as general memory improvement producible by 
practising the memory with one kind of material. 
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If the reeultB of a, wliole class in Experiment XX. axB 
considered, one fact at least is likelj to appear, namely, that 
there is little or no general improTement in all the kinds 
of memory feats as the result of practice in poetry or 
vocabularies, — at least no greater improvement than the 
results given by the control group may show to be attribut- 
able to the practice gained in Test A itself, or to the leaser 
difficulty of Test B. 

It used to be thought that the study of, say, Latin 
" strengthened the memory," so that a boy could remember 
hietoiy or poetry better for having ground away at Latin 
verbs. We have now good reason to believe that practice 
of the memory with any given material will effect relatively 
little improvement in the memory for a second kind of 
material, except in so far as the two mateiials resemble 
one another. This statement, however, only seems to be 
partially true and we must modify it somewhat. 

Mode of Transference of Memory Improvement. 

— Let the student examine his own or the class results in 
Experiment XX. He may very likely find that practice in 
poetry appears to have resulted in an improvement in the 
power of memorising poetry. One group of a class of my 
own improved in this respect 15 per cent., though the 
control group showed no such improvement. But is this 
necessarily due merely to the fact that we are dealing with 
poetical ideas? Almost certainly not, for it has been 
found that practice in poetry may actually improve the 
power of learning and remembering even nonsense sylla- 
bles, if these are rhythmically arranged. Here the only 
resemblance seems to be the common element of rhythm. 
Apparently the sensibility to the influence of rhythm, or 
the facility in mating use of it in learning work, is 
increased by such practice with poetry, more especially in 

EX. p. 10 
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the jouug, where there is ample capacity for such develop- 
ment.* 

This greater sensibility, or £aGilitf , appears to aid the 
assimilatiou or the retention of the rhjthmic material. If 
the Btudeat examines his answers to the rhythmic nonsenee 
syllables test, he may notice that sometimes he has paired 
a nonsense syllable with its wrong partner, but that he has 
at least given it its correct position as r^ards the beat and 
rh;thm. This often happens, and it shows how strong 
may be the association between a syllable and its appropriate 
stress or beat In a class of my own, the group which had 
practised with vocabularies showed an improvem^tt of 
20 per cent, in the learning of pairs of nonsense syllables, 
though the control group scarcely showed any improvement 
in the same tests. Possibly here, too, the facility which 
had been gained in using rhythm in the learning of Tocabu- 
laries proved useful in the subsequent leamii^ of nonsense 
syllables. 

In a somewhat similar way it seems possible for the 
capacity for visualisation (or at least (or the habit of using 
it in learning) to be increased through practice in learning, 
say, nonsense syllables or vocabularies. This improvement 
in visualisation may then reveal itself in improvement of 
the memory of material of quite a different nature, provid- 
ing that visualising can be made use of here also. Thus if 
the student has learned to make more use of his visual 
memory in the course of learning vocabularies, he may find 
that he improves in the visual letter test in Test B without 
doing BO in the auditory letter and figure teat. He should, 
as always, carefully compare his results with his introspec- 
tive remarks made at all stages of the experiment. Such 

' Many adults have no doubt reached a stage in which the faoility 
In anob uae of rhythm oou be ao farther developed. 
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remarks may be able to explain apparent anomalies. Thus 
those memberH of the class irlio Tisualised in the auditory 
test may find that they improre even in this tost as the 
result of practice in visualisation. 

We see then that there may be a kind of transfer of 
memory improvement through practice in one kind of 
material to the capacity for learning another kind, throngh 
such common functions as visualisation or rhythmigation. 
But it is found that slight changes in method may easily 
disturb this transfer through a common function. And 
there is some evidence that, in any case, transferred improve- 
ment is not of a very permanent nature. At any rate such 
improvement is not enough to justify us In giving a boy X 
to learn in order to improve his memoiy for T, as long as 
we can give him T itaetf. 

Great improvement may of course take place where the 
material I learn now is itself a help in learning and 
rememberii^ other material. For example, if my mind 
has been well stored vritb historical facts I shall learn 
and remember now historical facts more easily if these 
new facts are connected with and can be linked on to the 
old ones. 

The whole question of the transference of memory 
improvement is a very complex and difficult one, and in this 
brief account we have had to pass over many problems. 
Among other things we have ignored the distinction between 
(1) improvement of the power of learning and (2) improve- 
ment in the power of retaining, i.e. in memory proper. 
The distinction is interesting theoretically, but from the 
educational point of view it is not so important as it may 
appear. For even if all improvement is really improvement 
in the power to learn, this means that a given amount of 
material is really learned in a shorter time, and so some 
time can be spared subsequently for revision; consequently, 

Diqliz^dbyGoOgle 
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with a double learning tha work will finally be remembered 
better. 

Finally it miiat be remembered that experimentB on the 
transference of memory improvement have only extended 
over a relatively abort period. It ia quite likely that there 
would be more " trajufereuce " as the result of the pro- 
longed memory work of ordintiry school work. 

References for further reading on this important topiu trill be 
found in the bibliography at tha and of tha book. In the foregoing 
chapter I am eapltoiaHy indebted to W. O. tjieight'sexoellent article 
in the Britith Jtmraai of P$ychologg, Vol. IV. For a theoretieal 
disciuaion of the qnestion of the improvement of the memory see 
James, Prineipla of PaychUogy, VoL L, p. 667, ond Stout, Maaval 
Hf Piychclogy, p. 682. 
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THE ACQUISITION OF SKILL. THE METHOD 
OF TRIAL AlfD EEEOE.' 

EXPKBIKBHTS XXI., XXTT. AHD XXITI. 

The Method of Trial and Error.— The experiment in 
mirror drawing illuBtrLiteB what is perhaps the most funda- 
mental and elementarj method of learning, viz. learning 
by trial and error, or, as it might better be called, hy tirial 
and elimination of error. 

Suppose I have a safe, with a combination lock of which 
I know the kej to be CXB. Ejiowing this I can at once 
set the letters in their right position and open the safe. 
Here I am applying knowledge of a fact in order to do 
something. 

My procedure is fundamentally different if I try to learn 
such a game as golf. No doubt to some extent I can 
make use of knowledge, e.g. adyice and infonnation from 
an instructor. But to a lai^ extent any progress I make 
is the game is due to a much less deliberate and less con- 
BciouB process. I hit at a ball and miss it. I take 
another aim, and this time my procedure is modified. 
Certain muscular cootractions which led to my previous 
error tend to be avoided, and this time I succeed in 
making a hit, though a bad one. Yet I may be quite 

■ In oooneobioQ >rtth this ohftpter the stndent ma,y read Stoat, 
Maaual (^f Pagekoloffy, ^p. 376-3S^ 
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unable to saj exacUj what modMcatiouB took pkc^ in the 
second stroke, and at the third stroke I may miss a.a badly 
again aa I did at the first stroke. Only very gradually 
aie the wrong mOTements eliminated and the right ones 
stamped in. Probably the thrill of pleasure experienced 
when we feel that we have done the right thing helps to 
stamp in the tendency towards the performance of that 
right action, so that on another occasion it is more likely 
to recur than it was previously. 

In leaming golf thus, I am using the method of trial 
and error, and this method is constantly used by children 
in developing motor habits, not only in the very early 
stages, e.^. in such actions as grasping, walking, throwing 
a ball, etc., but also in leaming to draw and write, or to 
play a musical instrument. 

Valna of the Mirror-drawing Teat. — It is chiefly in 
order to bring home to the student the nature and the 
extreme difficulty of this method of trial and error that 
the mirror experiment is given. The child in leaming to 
write has to coordinate certain definite hand movements 
with sight. Similarly in the mirror experiment the stu- 
dent has to establish new coordinations between hand 
movement and the visual impressions reversed by the 
mirror. The gradual and irregular way in which such 
coordinations are established will be readily seen from the 
curves of times and of errors, especially the latter. As we 
have already indicated, the method of trial and error is 
especially characterised by this variabihty. Thus to- 
morrow I may be worse at golf than I am to-day, and 
similarly the child may be worse at writing, but he does 
not therefore deserve a scolding for carelessness. Only 
veiy gradually can the wrong movements be eliminated 
and the right coordinations set up. 

Diqliz^dbyGoOgle 
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BeloT are girea the actual curves of one subject for 
time and errors in Experiment XXI. Not« especially the 
great irregularity of tlie error curve. Sometimea subjects 
improve more rapidly as regards errors, but do not reduce 

MiBBOB-DBAwnra Cokvb. 



Nvniba- of Draimiff. 
Kg. 7. 

tbeir time so much. Others reduce their time more 
rapidly, but make very little reduction in the matter of 
errors. 

It has been found that, in the course of learning motor 
haldts, e.g. in learning typewriting, the curve of progress 
her? and Uiere shows a plateau, where for the time it 
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appears that no progresa ia being made. Possibly it indi- 
cates the occurrence of a rest period, which, as it were, tho 
mind unconsciously ta^es when it ha£ been hard-preeaed. 

The experiment will provide for the teacher a concrete 
example of the difficulties that children have to face in 
developing the proper coordination of muscles for what- 
ever purpose this may be necessary, and of the gradual 
and irr^ular progress which is essentially characteristic 
of this method of learning. The work of the child in 
learning to writ© or draw will at least be no less difficult 
than the mirror drawing is to the student, for the latter 
simply has to learn to reverse the directions of all his 
usual movements. The continuation of a movement in a 
straight line, once the student has started in the right 
direction, is already partly provided for by previously 
acquired motor habits. Furthermore, the adult sometimes 
quickly works out the principle that he must move his 
hand away from the mirror when be wants his pencil to 
move towards him. Of course in so far as such a principle 
is applied the method is no longer purely a method of 
trial and error, and that is why the student is advised to 
avoid reflecting too much upon his movements as he tries 
to trace the figure. 
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MENTAL FATIGUE. 

EXPEBIUEITTB XXIV. AMD XXV. 

Diaciwsioii of Sssult* of Ezperimeut XXIT. — ^Tbe 
subject of fatigue is a higlily complex one and has received 
an amount of attention from experimental psycholt^sta 
proportionate to ita importance. We must here confine 
ourgeWes to a brief and simple discussion bearing directly 
upon the experiments given. 

The student should first study the nature of the curve 
ot work in Experiment XXTY. in connection with his own 
introspective remarks. It is frequently found that the 
curve is affected by the following factors. 

Faotorv Afbctang th« Work Gnrre. — In the first 
period of work there is often a good performance due to 
the novelty of the experiment. This may be followed by a 
drop, but the curve soon rises owing partly to jyrae^e, 
and partly to the fact that the subject " warms " to his 
work. This is called ineiietneni. If the work is sufficiently 
prolonged, fatigue eventnaUy sets in, showing itself as a 
rule chiefly in a lat^r number of errors rather than in a 
decreased amount of work. There are frequently, of 
course, fluctuations at this period. Some psycholf^psts 
believe th&t the feeling of fatigue causes the subject to 
rest somewhat for ft time, so that be recuperates ; and thus 
W 
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ehortlj aft«r a drop owing to fatigue the curro m&j 
suddenly rise again as a reault of anch recuperation. 

Finally, if tlie work is sufficiently prolonged, there is a 
marked deterioration, the quantity of work done dropping, 
as well as the number of errors increasing. If at the 
begiuning of the last period a warning is given to the 
subject that he has now reached the last section of his 
work a final spurt at the end may be observed, though an 
increase in the amount of work done in this last period 
may be more than counterbalanced bj increased in- 
accuracy. 

We have here described what may be called an ideal 
curve, but some of these vmations may not appear in any 
given curve. Throi^hout the book we have emphasised 
the enormous importance for the experimental psychologist 
of the fact of individual variations, and this fact is very 
evident in the case of fatigue. 

Analysis of b Fatigac Cotto. — Below is given an 
actual curve of a subject who worked at the crossing out 
of four letters in continuous prose for tweni;-two minutes. 
Let US study the given curve in detail. In the first place 
there is in tiiis case no specially good performance in the 
first period of two minutes. Practice effects, however, are 
very quickly shovm, culminating in the maximum score of 
14>3 at eight minutes, though this improvement is some- 
what discounted by the considerable increase of errors 
during the same period. There follows then a marked 
drop in the amount of work (see below), though the errors 
slightly increase. Then there is a suggestion of the 
rhythmic return of more efficient work as the work curve 
rises slightly aud the errors decrease. Then comes a 
second drop in the work done, and the signal given at the 
twentieth minute that the last period had arrived only 
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succeeded ia arrestmg this drop in tlia amount of work 
done at the eipenee of an eDormous inorease in the 
number of erron. 

FAiiotri CuBVi. 



yvmbtr of minvta. 
Fig. 8. 

We Btill have to ooosider the motor orr&n, i.e. the caaea 
in which the subject failed in her attempt to cross out the 
letter properly, putting the mark beside the letter instead 
of through it. These errora are indicated by the motor 
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curve above. Prom a conmderation of thia motor error 
curve ve msj conclude that the great drop in the work 
curve after the maximum of 143 is reached is partly due 
to the student adopting an attitude of greater oarefulnesa 
in manipulating her pencil, for here the motor errors 
decrease. 

The fact that fatigue was present at the end of the teet 
is emphsAised hy the great rise in the motor error curve 
co-incident with the rise in the error curve proper. With 
the warning that the last period was reached the subject 
attempted more rapid work, but succeeded only in increas- 
ing her number of errors of both kinds, while the amount 
of work showed no inciease. As stated before, neither 
kind of error {motor error or omission) is subtracted from 
the total number of letters crossed out as shown in the 
work curve. 

The subject whose curve is shown above was unusuaUj 
quick in showing the effects of fatigue. There seem, how- 
ever, to be some subjects who do not show fatigue either 
by a lessening amount of work done or by an increasing 
number of errors, even in as long a period as two hours 
spent in arithmetical calculations. There are doubtless 
mariced individual variations in the extent to which a 
subject " works himself out." Some work steadily at a 
pace which is not really their highest possible, though they 
may not be conscious of this. This fact is shown some- 
times by the sudden increase of which they are capable 
when they hear that the last period is reached. Others, 
on the oUier hand, work up to their full capacity all the 
time, and an effort to spurt only shows itself, as we have 
seen above, in a greater number of errors.* 



* As far as my own obBervations go ai 
work due to a Bpnrt at the end is foi 
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Fatigue &nd Boredom. — Those who find that thej 
can do much better Trith a Bpuri may have imagined that 
they were really fatigued : indeed they may have felt very 
tired. Probably they were suffering from boredom more 
than from anythii^ else. Indeed it is often difficult to 
dlBtinguish between fat^e and boredom. All students 
know how, when tliey are feeling tired with their work, if 
a point of epeoial interest arises, all thoughts of fatigue 
may be foi^otten and work mfty go on qtiite vigorously 
again. In such cases we are prol^iibly only bored, rather 
than fatigued in the special sense in which experimental 
psychologists are now using the word, namely as indicating 
a reduced ea^aeity for worle. 

In this sense fatigue must be distii^:uished not only 
from boredom but from the feeling oftirednesi. Normally 
the feeling of tiredness acts as a safeguard f^ainst excessive 
work, but it seems possible for some subjects to feel 
" tired " when there is no real fatigue in the special sense 
used above. On the other hand, in some cases a state of 
serious &tigue seems to be reached before adequate warn- 
ings are given by the feeling of tiredness. 

The testimony of a person as to his own state of fatigue 
is thus seen to be not always reliable. The student should 
carefully compare his own introspective remarks as ix) his 
feelings of fatigue with the objective record of the work 
done. It will be found also that one's impressions as to 
the amount of work done are often untrustworthy. Thus 
one subject wrote that he seemed to be going much more 
slowly than in a previous test, whereas he was really going 
faster. 

men tium Muong women. Whether this is due to the alower onaet 
o[ fatigae with men, or to the fact that they do not " work them- 
■elvea oat" M oonsoientiotuly as the women do, I leave the reader 
to jiid{^ 
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Meoluuiimtioii. — One further point the etudeut Bhould 
obHerve, uamelj the tendency towards "mechanisation." 
As we have already seen iu Experiment Til., the simpler 
the work, the more readily does it tend to become 
mechiuiical. This is in itself a means of relieving higher 
mental processes from some of their work, and so of 
lessening their fatigue.' The writer finds that in the case 
of many subjects, himself included, the onset of fatigue 
seems to show itself partly ia the occasional failure of such 
mechanisation of mental work and in the recurring neces- 
sity for very deUberate attention to the method of working. 

The Effect of a PanM. — As an interesting variation 
of the method of Experiment XXIY. the introduction 
of a short pause in the middle of the work period was 
suggested. This naturally delays the onset of fatigue. 
But if the pause is very short, more is lost through the 
loss of incitement and the necessity of " warming up " to 
the work again than is gained in any other way. On the 
other hand, if the interval is indefinitely proloi^ed, some- 
thing is lost through the partial disappearance of the 
improvement due to practice. The ideal pause, which gives 
the maximum amount of work, naturally varies vrith the 
individual and according to the nature of the work and 
the length of the total work period. 

The following is an interesting curve showing the work 
done by a student with the multiplication test given in 
Test B, Experiment XXIY. Half-an-hour's work at the 
tost was followed by the usual college interval of ten 
minutes, after which a further period of sixteen minutes 
was spent at the test. 

' In some mental tmte it would aeem that the rapidity with. 
whioh work can be meohanised ia some indioatiou of the intelligeuoe 
of the worker. 
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From the curre it will be seen that practice efEects are 

very obvious in the first quarter-hour's wOTk, but little 

Fatiodi Cokvb Shovikq Effect of Ihtektal. 



Ntaaher qf Miimita. 
Fig.B. 
further adraiiGe is made in the second quarter-hour. Yet 
moch better work is done after the intervtd, though there 
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has been no further praotice. The explanation most be 
tiiat fatigue vae OTerconuog any further tendeuoj for the 
curve to rise through practice effecta in the second quarter- 
hour. The intorral proved to be of serviceable length, 
lately removing the effects of fatigue and allowing the 
effects of practice to show themselves more completely^. 
(The number of errors made \>j the subject iras inappred- 
able.) 

DisciuaJon of ths Beralts of Experiment ZXT. — 
We turn now to Experiment XXV., in which the fatigue 
tests are applied at different times of the day or after vary- 
ing kinds of work. Here we have a different principle of 
experiment involved. Previously, in Experiment XXIV., 
we were estimating fatigue due to aritiimetical work by 
changes in the amount and accuracy of the work iteelf. 
Now we are concerned with the fatigue due, say, to an 
hour's physical exercise, and we are seeking to detect its 
presence by introducing a test which involves a different 
kind of work. Such are called interpolation ietU. 

This method calls for comment. Interpolation tests 
involve the assumption that the fatigue produced, say, by 
Latin or gymnastics will result in a lessened capacity for 
doing the arithmetic of the fatigue test. Now it is well 
known that after a change of work we often feel a renewal 
of vigour, and some writers question whether there is any 
" transfer" of fat^e. In some cases indeed a period of 
mental work actually seems to increase the amount of 
physical work done in the succeeding vork test. On the 
other hand it is evident that we cannot continue indefinitely 
the renewal of mental vigour by the mere changing of our 
work, for a kind of " general " fatigue sets in. A discus- 
rion of the solution to the apparent contradiction here 
would carry us too far into the physiology of fatigue. For 
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praeticsJ purposes we may r^&rd it as a question of d^ree. 
Each special kind of work causes fatigue particularlj for 
that special work, and if sufficiently prolonged it also con- 
tributes to general fatigue. 

The student will thus be prepared for Tery Tarying 
results from his interpolation teats according to the nature 
of the work which has preceded them. N'ormallj one might 
expect that the greater the change of work, the less will 
the fatigue due to the previous work be shown in the 
fatigue test. But this rule is liable to at least one marked 
exception. One of the most valuable results of fatigue 
teats has been to show that vigorous physical work is not 
always a good preparation for immediately subsequent 
mental work, although the change is so great. Some 
writers indeed go ao far as to r^ard drill and gymnastics 
as the most fatiguing of all school work.' 

The Vm» td Fat^no Tarts ia Schools. — It should not 
be difficult for the teacher to apply the methods of experi- 
ment illustrated in the teats on fatigue, in the oourae 
of ordinary school work, should he ao desire. He may 
qnite well use a aeriea of very simple arithmetical calcula- 
tions, well within the capacity of the children of the olaes 
to be trated. As such are frequently used in school for 

I The writer ia Twy oonBoiona that tfau ohapter Is lax from being 
a oompletB disonsMoa of the probleio of mfental fatigue, whioh ig of 
oonrse oomplioated by the iaterfereuoe of bodily fatigue, the neoea- 
■ity for recurring intemla for tlie Doiuishment of the bodily or- 
gaDiBDl, et«. For a further disoiisaion the stndeDt is referred to 
0. 8. Mjora, Texi-look qf Sxpermental P»ge!u>logy, Chapter XI7. ; 
CUparide, Ei^erwHtntai Ptdagogy, Chapter V. ; Domville, Chiid 
Mind, Chapter IX. ; Rusk, Shi^xrimental JldKeatim, Chapter XIII. ; 
O&aer, Menial FaUgvx, translated by Whipple ; and to the artiolea 
mentioned in the Bibliography. 

■X. F. II 
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practice in accuracj, ha need not feel that he is wasting 
time from the point of view of the ordinarj school work. 

If the amount and accuracy of work done is to be the 
criterion of fatigue the work selected should conform to two 
conditions. In the first place, as already stated, it must be 
well within the power of the children to perform fairly ac- 
curatelj when at their best. Secondly, the work must be 
throughout of equal difficulty, as far ae this is possible. 

The teacher should be able to provide loi^ lists of short 
sums that will conform sufficiently to this condition. He 
may speak of the test as a kind of competition to see which 
pnpib can work moat quickly. Such tests might be applied 
for any of the purposes already referred to in the experi- 
ments for adults. 

The Katliod of Equal Qroupa, — In order to allow for 
the effect of practice the following plan may be used. After 
three or four preliminary tests with the given material, the 
class may be divided into two equiJly efficient groups, A. 
and B, upon the baeis of their performances in these pre- 
liminary teste.' G-roup A may now take a second series of 
three or four teste at, say, some time in the morning session 
for several days. Meanwhile group B may do the same 
test at the end of the afternoon session of the same days. 
Or group A may do the second series of teste after, say, 
physical exercises, and group B after sedentary work. As 
groups A and B did equally well in the first series of teste, 
any marked diCEerencea of resulte between the resulte of 
group A's second series of tests and group B's second series 
of teste may probably be ascribed to the fact that they 
were either done at difEerent times of the day or after sub- 
jeote producing different degrees of fatigue, or at le&st of 
what we may call " fatigue for arithmetic." 
' Sae p. 4S for a method of divuion into gnmpa of equal offioiaoDy, 
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In a similar way a teacher may make use of several of 
the tests abeady ^ven in this book, more especially rote 
memory teats, or Experiment TU. on Uie division of atten- 

Fatiffns and the School Time-table. — The teacher 
may also perform eiperimente to find the degree to which 
different kinds of work suffer through being done at the 
slacker periods of the day. This is obviously an important 
question vith a view to the best placing of subjecte in the 
time-table.' Moch research remains to be done in refer- 
ence to this problem, though some important resulte have 
already been obtained. There is, for example, some evi- 
dence that the fatigue ezperieoced by many elementary 
school children towards the close of an afternoon's sesBiou 
uofite them for arithmetical problem work to a greater 
extent than it does for rote mem.ory work. To deal with 
such a problem we do not of course need to interpolate 
special fatigue tests, but to compare the work done in 
arithmetic by a group of pupils during morning hours with 
the work done by the same group, or, better, with a group 
of equal capacity, working in the afternoon, and then to 
compare similarly the work done in the learning of poetry 
or of teblea by two equal groups, one working in the 
morning and the other in the afternoon. 

This division into groups may prove an interference witli 
the school routine, but as the test work is to be done in 
silence, tba second group of the class can also be doing 

' Where different aobjecta are taught by different teaohen the 
poaaible influeooe of the teachers npoa the development of fatigue 
must be kept in mind. Thua a alass may be more fatigued after a 
lesson in orithmetio with teacher A than after a lesson on exactly 
the same topic with teacher B. This qaeatioo of the iafluenoe of 
the teacher upon fatigue may iteelf be made a subject of experi- 
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Bome Bileat work, such as the learning of poetiy, while the 
first group are doing the arithmetic test, the first group 
learning the poetry when the second group are doing the 
arithmetic teet. Thus the whole dasB will be occupied 
with some useful work. 

Dictation aa a Fat^ne Teat. — ^Tbe difficuKaes due to 
the complicating efFecta of practice can be largely avoided 
if such a subject as Dictation, is chosen as a fatigue test, 
only those errors being reckoned which cannot be attributed 
to real ignorance, but rather to what the teacher would call 
usually ■■ carelessnesB." The dictation must be given slowly, 
so that there is no need for any child to hurry. Under 
these conditions the dictation test has yielded striking 
resuhs. Thus the classes tested before school and after 
school in the afternoon gave the following number of such 
" slips " (per 100 letters and per 100 pupils). 

8Upe in Dictation. 

1st class 2nd class 8rd class 

Before school 123 121 72 

After school 156 145 102 

The teble shows an average increase in the number of 
errors of about 80 per cent, due to afternoon's work. 
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GENERAL INTELLIGENCE TESTS. 

ExpaBiniiTS XXYI. asd XXTII. 

Completion T«rt. — The following are the passages, 
printed in full, of which portions were used for completion 
tests in Enperiment XXVI. 

PlECB A, 

" About three-fourths of the whole popolation of Eng- 
land belong to the wage-earning classes ; and at all events 
when the; are well fed, properly housed and educated, 
(hc^ hare their fair share of that nerroua enai^ which is 
(he raw materia! of business ability. Without going out 
of their way they are all consciously or unconsciously com- 
petitors for posts of business command. The ordinary 
workman, if he shows ability, generally becomes a fore- 
man; from that he may rise to be a manager, and to be 
taken into partnership with his employer. Or, having 
saved a little of his own, he may start one of those small 
shops which stUl can hold their own in a working man's 
quarter, stock it chiefly on credit, and let his wife attend 
to it by day, while he gives his evenings to it. In these 
or in other ways he may increase his capital till he can 
start a small workshop or factory. Once having made 
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a good be^nittg, he will find the bajiks eager to gire him 
generouB credit." ' 

PlKCfl B. 

One da^ the eagle went with the other bird* to see 
which could fly the highest. They agreed that he who 
could fly the highest should be called the strongest bird. 
All started at the same time and flew away amoBg the 
clouds. One by one they grew weary and returned, but 
the eagle flew upward and upward until he waa a mere 
speck in the hearens. When he came back the others 
were waiting for him ; and when he touched the ground a 
linnet flew off Ms back, where he had been hidden, and 
said that he himself was the strongest bird. "I am 
stronger than the eagle," said the linnet, "for not only 
did I fly as high, but when he began his downward flight, 
I left my hiding-place and flew up a little higher." After 
this boastful speech the others shook their heads and 
called a council to decide the matter. Aiter a long debate 
they decided that the e^le was the strongest bird, for not 
only did he fly so h^h, bnt he carried the linnet as well. 
To this day his plumes are worn the emblems of strength 
and courage. 

The Poxsibility of Eatimatinj Cfensral Intelli- 
genoa by PBychological Teats. — Eiperimenta XXVI. 
and XXTH. hare been giveo as illuBtrationa of the kind 
of tests which payehologistB have I'ecently devised as 
means of testing general intelligence. A book of this 
kind would hardly have been complete without some 
reference to work of this nature, which has received a 
considerable amount of attention of late. For though the 
' From Alfred Marahall, Eeonomct oj /ndustry. 
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estimatioa of general intelligence hj means of compara- 
tivelj simple psycholo^cal tests is still a question of dis< 
pate, some eminent psyeholc^ists speak with confidence of 
tbe future of sach testa '. We will here briefij consider 
fnrther their nature, their possible uses, and the conditions 
to vhich thej must conform. It should be understood at 
the outset that not even the most sanguine psfoholc^;ist 
would claim that tmj one test can give a satisfactory 
estimate of the order of intelligence of a class of children. 
All would agree that a group of tests would be nocessarj, 
probably at least balf-a-dozen. 

We have already given several examples of teats which 
have been found to give high correUtdons with general 
intelligence as estimated by teachers, viz. mirror drawing, 
" opposites" (teatricted association) test, completion test, 
apprehension of numbers. 

Other tests which have given very high' correlations 
with general intelligence are the following : (1) Completion 

of Analogies, e.g. storm : calm : : war ; . (2) Formation 

of aentences to include ^ven words, e.^. moon . . . circle. 
(8) Judging whether given syUogisma are valid or not. 
Theee and the other teste mentioned have given correla- 
tions with "estimated intelligence" varying from 05 to 
0-8 and even h^her. 

The question naturally arises, how is it that the order 
of merit in tbe performance of such tests resembles so 
closely the order drawn up by teachers upon the basis of 
their estimate of the general intelligence of the children P 
How is it also that tests so diasimilar, apparently, as the 
completion test, mirror drawing teat, and the appreheasion 
of numbers test correlate highly with one another P 

The presumption ie that in all such tests children do 

'Ct, W, MoDougall, Payehciogy (Home Univermty Library), p. 190 f. 
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wall in proportioa to their poaseaaion of some eomnum 
factor which pUjs a predominaQt port in determining 
general intelligence, poaaibly, for eiample, voluntaiy 
attention, or perhaps a kind of " mental enei^." 

If Buoh a presumption oould be soimdlj eBtablished 
mental teats would, without doubt, provide a very useful 
means of estimating the mental capacity of children. Let 
US for a moment compare the possiUe Talues of mental 
tests with those of present day examinations. 

Kmtal Tssta oompared -with Ea cami nationi. — 

(i) Mental tetta ettimate "native" cofoeiiy rather than ac- 
quired Imoioledge. Of course it is not claimed that experi- 
ence and training hare no effect upon ihe oapadt; to do 
such tests, but rather that, in so fiu* as such is the case, 
all children of the same age hare had about the same 
amount of experience. These mental tests can therefore 
be fairly applied to children who have bad very different 
kinds of school trainii^. The most evident difference 
between mental teats and examinations lies in the fact 
that special preparation in the subject of the examination 
is so important a factor in determining succesa. The 
leogtJi of time the child has studied the subject, and the 
quality of the teaching which he has had, Iwlp to deter- 
mine the result of an examination, so that this result does 
not depend merely upon his own congenital capacity. 

The particular kind of education the child has had does 
not, however, affect the results of such a test as the appre- 
hension of numbers or mirror drawing Thus we could 
apply them quite fairly to children whose training had 
been very different. Indeed they have actually been used 
to compare the general intelligence of children at a high- 
class Preparatory school with that of children at an 
Elementary school. Opinion seems to be very widely 
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divergent as to whether two such groups oF children would 
differ greatly as regards naiive int^gence. 

Obvioualy it would be unfair to attempt to decide this 
by means of eianunatiouB in school subjects, for the 
children of a Preparatory school will bare had much better 
training in oerbun subjecto though the Elementary school 
children may hare concentrated more thoroughly upon 
others. We should be at a loss to know whether we 
should attribute a better performance in, say, arithmetic 
on the part of one of these groups of children to a more 
efficient or prolonged training in the subject or to superior 
natural capacity. But such tests as mirror drawing, ap- 
prehension of numbers, and sereral other simple testa do 
not suffer from such limitations. The school training of 
the Preparatory school children will not gire them any 
advaat^e in such tests. 

On the other hand, from another point of riew, examina- 
tions ore superior to simple mental tests. This is due to 
the Tei7 fact that examinations are means of estimating 
not merely native ability but also previous training and 
application. Thus they are teste of the amount of good 
work done, and eren of the presence or absence of some 
raluable moral qualities which hare little or nothing to do 
with success in psychological tests. 

(ii) Mental tetU can be k^t more constant in digieuUy 
and can be more eseactly marJeed than it the ease wiik exami~ 
naiiont. Thus they can be more easily standardised, and 
the results given by children in different schools and ereu 
in difterent countries can be compared. 

All who have had any experience in examining know 
how difficult it is to set two examination papers of exactly 
equal difficulty. Further, it Is often diEKcult to maintain 
the same standard throughout in marking the answers of 
tiie same examination paper. When different examiners 
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Bet and mark different papera in different echools, or in the 
same school at different times, still greater divergence of 
standards is likely to result. With many mental tests, 
however, a more constant standard can be maintained 
and eiact marking is easier. Thus one experimenter can 
apply certain tests to children in England and another 
experimenter can apply the same tests, in the same manner, 
allowing the same lei^th of time, to children in America, 
and the results may be fairly compared. 

Further, it may be possible, by applying simple tests to 
a child on his entering school, to prophesy with greater 
certajnty than we can at present concerning the likelihood 
of hia future development. 

Mental tests may even eventually provide us with a 
means of eatimatai^ mental capacity, which will be fairly 
constant from year to year and from generation to genera- 
tion. Possibly we may look forward to a time when every 
child will be subjected to simple mental tests at various 
periods of his school life and when these records will be 
kept, so that eventually there may be an enormous amount 
of material, not now available, for comparii^ the general 
intelligence (in so far as it can be estimated by such tests) 
of several generations as well as of different coimtries. 

All this may no doubt seem very much in the air, and 
it must be admitted that many of the mental tests so far 
used are not exempt from possible criticism, as we shall 
shortly see, yet some work of no little value has already 
been done with mental tests. 

Examples of the Application of Mental Tast«. — 
They have, for example, been applied with success in the 
differentiation of backward and normal children.* They 
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have been used further to estimate the comparatiTe intelli- 
gence of the sexes,' a problem obviouBly difSoult of solution 
b^ ordinary examination methods owing to differences of 
prerious training ; for even when boys and girls are educated 
in the game school, the influence of home, of friends, and 
of the general traditions of the sexes, and the divergence 
of future purposes and aims, greatly affect the attitude of 
boys and girls to the reepectiTe school subjects. Further, 
BuooeBS in school work depends not merely upon infcjUectual 
capacity, but also upon such moral qualities as consoien- 
tiouaness. 

Lastly, meital tests have been applied to the problem of 
the hereditoiy transmission of intelligence. In the very 
interesting experiments upon Preparatory and Elemen- 
tary school children already mentioned, it was found 
that, in all the tests which correlated with general in- 
telligence, the Preparatory school boys were superior to 
the boys of the Elementary schooL The only two tests 
in which tite Elementary school boys were equal or 
superior to the others were t«sts which gave negaHve 
correlations with intelligence, i.e. in which duller boys 
of each school did better than the more intelligent boys 
of the same school.* 

Teachers may be interested to learn that, on the basis of 
the tests in the Preparatory school, the investigator sur- 
mised that one boy was not placed so high in the school 
as his intelligence seemed to entitle him to be. The head- 
master accordingly promoted this boy as an experiment, 
and reported, six months later, that the boy had amply 
justified his promotion. 

' See 0. Burt and A. C. Mooro, " The Mental Differences between 
the Seies," Jottrnal of Bi^^erimentai Pedagogy, ToL L 

* Bee C. Bnrt, " BxperimeDtAl Teats of General Intelligence," 
British Journal lif Ptj/chi^y, Vol UL 
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Critiaism of Mwitai Toatti. — I have thought it well 
to give some account of these general intelligence testa 
because of the intense interest of the subject and be- 
cause of the attention they are attradiing at present, in 
the psjchological and educational vorld. At the same 
time it is well to rect^oise some possible sonrcee of 
weakness in the tests. 

Some critics are not completelj satisfied that the common 
factor, which is apparently involved in some of these meatal 
tests, is really intelligence, or eren a mental function which 
constitutes an important element in general intelligence. 
It lias been su^^ested, for example, that such tests correlate 
with one another because of the dependence of all of them 
upon the attitude adopted by the boy towards such tests, 
for example the d^ree of conscientiousness and of thorough- 
ness with which he tries to do what the experiinenter tells 
him. But even if this explained the intercorrelation of the 
t«at« among tbemselvee, it hardly seems to explain their 
b^h correlation with general intelligence as estimated by 
the teacher, unless we suppose that the same kind of con- 
scientiousness was also the basis of the teacher's estimate. 

When we consider the tests themselves other objections 
are apt to surest themselves. It seems possible that 
experience, even of a specialised kind, may have consider- 
able influence in determining success in some tests. Thus 
literary training and the extent of vocabulary doubtless 
help to determine the child's success in the Completion 
test. It must, however, be admitted that, as regards a 
number of the tests, the only kind of experience which is 
of value is of such a broad general nature as to be fairly 
common to all children of a given ago. 

A more serious criticism of the tests, as tests of general 
intelligence, seems to me to lie in the fact that they give 
no scope for the application of those special interests which 

Diqliz^dbyGoOgle 
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are BO important in detenniniiig the value and extent of 
mental work.' 

In ordinary life it is sometimea the case that intensity 
of intereet compensates, partially at least, for inferiority of 
mental oapaeity of a certain kind at the start. Aa a rule, 
no doubt, lack of capacity tends to deaden interest ; but 
a keen interest may at least quicken and develop capacity 
which would otherwise have lain dormant. The mental 
tests we have in mind fail to ^ve any estimate of the 
presence or absence of such great dominating interests. 
It is not Bnrprising then that they do not seem to afford 
satiafactory intelligence tests for adults. 

On the other h^d, it may be urged that an important 
element of general intelligence is the very capacity to apply 
oneself to comparatively uninteresting things, or to adapt 
oneself to, and find an interest in, novel tasks, and that 
for such capacities the mental testa give considerable scope. 

A further objection may possibly be raised on the 
grounds that, in ment^ testa, the work almost always has 
to be done at high speed and the mind that works slowly 
but thoroughly may aeem to be at an unfair disadvantage. 

Tet these and other objections have always to face tie 
fact that these testa when applied to school children do 
actually correlate highly with general intelligence aa esti- 
mated by ^^ teachers. Thia estimate is itself no doubt 
very far from infallible, and may often be influenced, even 
more than it should be, by the position of Urn children as 
regards school marks. But it is surely no small thing if 
a psychologist with a few simple tests can, in a few hours, 
give aa fair an estimate of the correct order of a class as 

> CL W. James, Princ^et of Fiyehotogy, Vol L, p. 423. " Ge- 
niuses are oommoaly believed to ezoel other men in their power of 
mstuned sttoatitai. . . . Bat it ia their genius m&king them atten- 
tive, not their att«alion making geniosee of them." 
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regards their general intelligence &b can be giren by a 
teacher who has known them and worked with them for a 
year or more. 

Ferbapa the most aerioae criticism of the tests has yet 
to be named — viz. that the restdts gained by different in- 
vestigators with the same tests have Bometimea shown 
serious divei^ieiiceB. For the present the most important 
task is an inquiry into the cause of such variations, the 
selection of those tests which give the highest and most 
constant correlations with intelligence and for which exact 
and definite instructions can be most easily given, and the 
standardisation of these tests so that they can be applied 
by diSerent persons, in different schools, uid at different 
times, in exactly the same way, as far as this is possible in 
operations into which some human element necessarily 
enters. 



THE BINET TESTS OF GElfEEAL 
INTELLIGENCE.' 

A fitting conclusion to this chapter may be formed by a 
brief account of some tests which have become famous 
not only in the country in which they originated, namely 
France, and in other countries on the Continent, but in 
this country and in America. I refer to tests devised by 
Professor Binet, some of whose work we have already 
studied, and Dr. Tb. Simon. They conceived the plan of 
drawing up a list of simple questions exactly appropriate 
to the average child of three years old, a second set ap- 
propriate to children of four years old, and so on. After 

' Throughout the disonssion of the Biitet t«8ta the reader may 
Bubetihit« for tlie term "general iatelligeiioe " the words "degree 
«f »ve[«ge menUil development " <« " mental »ge." 
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the application of these questions to large numbers ol 
French children, they were able to orrajige the questions 
80 that, as a rule, moet of the children of a giren age 
succeeded in passing the test by answering at least four 
out of the fire questions designed for that age. Usually 
the majority of children of the given ^:e passed the teat, a 
few failing in the tests for their age, while a few also 
succeeded in the test intended for children a year or two 



Test fbr Childrea Three Team of Age.— For 
example, the following were the teats given to three-year- 
old children. 

1. Point to their ejea, noae, mouth, elbow. 

2. Bepeat a sentence of six syllables. 

3. Bepeat two non-consecutive digits, thus 9 ... 7. 
The^ should be pronounced slowly. 

4. " What is your name P " Surname must be given. 

5. The child b shown pictures and asked " What do you 
see there ? " He should be able to recc^nise and name 
simple objects. Only older children give & deseriptwn of 
the pictures, referring to the action, etc. 

Advantages of the Bineb Teats. — Such tests have 
some advantages over the type of intelligence test we have 
just described previously. Id the first place, they lend 
themselves more obviously to grading according to years. 
Secondly, they are perhaps more readily applied, though the 
difficulty of applying the Binet teste must not be under- 
estimated. Clreat care muat be taken to put the child 
completely at his ease before the tests are given and not 
to discourage him by telling him when he gives wrong 
answers. On the other hand, equal care must be taken to 
avoid helping the child by the slightest degree of au^estion. 
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except when help for the nnderatanding of the question 
itself m&y be desirable. 

In reply to those who question the capacity of an intelli- 
gent t«acher to apply these teats fairly satiE^actorily with- 
oot prolonged psychological training, one may at least 
point ont that teachers are continually formii^ opinions as 
to the general capacity of their pupils, uid they ore hardly 
likely, at Uie least, to do it le»$ satisfaj^rily with the aid 
of the Binet tests so long as they kee^ in yiew the lintita- 
tions of the testa and interpret the results with caution.' 

Especially must it be remembered that the tests can 
only give a rongh and comparative estimate of the average 
capacity of the child. As regards capacity for any 
Ef)ecial work he may be behind or beyond the majority 
of the children of the age with which he is classed. 

Tlte Inflaenca of Training. — Ag^nst the adrantages 
of the Binet tests mentioned must be put the great 
difficulty of avoiding the results of special training and 
information. Take, for example, the question for the three- 
year-old children, "What is your name?" the surname 
being particularly required. It is easy to see that definite 
instruction on such a point might enable a child to pass 
the test, when an equally intelligent child of the saiue age 
might fail through lack of such definite instruction <m the 
part of his parents. •- 

Of oonrse no one claims that success in any of the Binet 
teste is independent of experience and training. The 
principle underlying the system is that the experience 

1 Aa to the great diSerenoea between different teooben in reapeot 
to thwr usual ways of estimating the intelligeiioe of their pupils sea 
Binet, "NooTellea Reaherohea but la Meeuredu Niveau Intelleotuel 
ohez lea Bnfants d'Eoole," L'Annde Psj/chologigue, Tol. XVH, 
p. 169. 
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□eceBsary for ibe tests of luij' giTen age is of a tbtj 
general nature, bo general, indeed, that every child will 
have had such experience hj the tame he reaches the given 
age. The more backward children, however, have not 
sufGcient native intelligence to take advant&ge of their 
experience aa the bright^ children do. 

Modification of the Teits for • E&glish-spAaUi^ 
Children. — It must be remembered that the tests were 
devised for French children. Extended experiments in 
this country and America enggeet that the tests for the 
youi^r children, up to six and perhaps seven years of age, 
are too easy on. the averse for Engliah-speaking children, 
whUe some of the tests for older children are too difficult. 

The arrangement of teats of which I have been spewing 
is known aa the Binet-Simon teats of 1908. Binet and 
Simon themselves drew up in ISll a revised list of the 
tests, and it is this arruigement which I have chiefly 
followed below. I have, however, taken into consideration 
the experiments of other investigators (espedallj Ei^lish 
and American) with the Binet teste; and oocasionallj, 
when there is good evidence that the tests should be 
assigned to a different ^e, at least for English-speaking 
children, I have made some rearrangement, But in every 
such case the year to which Binet finally assigned the test 
is given in brackets after the tost. 

The testd are given for the years from four to nine, as 
these are the years at which rapid estimations of the 
general intelligence of children are most frequently likely 
to be needed ; for example, when t^ children are beginning 
their school life or entering a new schooL Further, as 
already mentioned, there is a very considerable ^reement 
among recent investigators that many of the later tests are 
too difficult for the a^es to which they are assigned, and 
BX.r. 12 
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tlie uLOTing onward of auch testa to later years would leave 
us with gaps uufilled. In time, no doubt, satisfactory 
sobstitutos will be found for these unduly difficult tests ia 
the middle years. 

We have already seen some reason to believe that the 
avenge child of the upper middle classes haa more native 
intelligence — apart from the results of bettor tiainin^^ 
than the aven^ ehild of the working class. Thus it is 
not surprising that the Binet tests give different results 
according to the social standing of the children tested. 
But even when this is allowed for, there seems to be some 
difference of opinion among Tarioiia inTeatig&tors as to the 
relative placing of some of the questions. This may be 
due to one of two things: (i) either sucomb in tiiese 
particular tests may be determined largely by the in- 
dividual environment of the child — ^in which case children 
in different countries, or in different social ranks, would 
respond differently to the tests ; (ii) or success in these 
tests is peculiarly liable to be affected by the manner ia 
which the tests are ^ven, in which case different investi- 
gators would be likely to get different results even when 
applying Ute testa to children of the same countiy and of 
the same soml standing. 

It should be noted too that variation of the mode of 
putting the questions due to the different languages used 
may be considerable. 

It thus appears that much more work is needed before 
a system of testa can be drawn up of universal validity. 
But the reader will probably desire to apply the tests upon 
a group of children in the same school, belonging roughly 
to the same social class. In such cases, even supposing the 
tests of any given year are too easy or too bard for the 
children of that year, the teacher can at least apply a com- 
parative test. Those children who do much worse at the 
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given testB than the aT«rage are very likely to be among 
the dullarda, while those who do beet at the teste and 
succeed in tests meant for ages a year or two bejond them 
are very probably the brightest among the children tested. 
Finally, thot^h, as at present constitated, these tests 
cannot be expected to give rery exact estimates of intelli- 
gence, tiieir application is likely at least to give the teacher 
a valuable ins^ht into the minds of the children tested; 
and this notT only by the records of success or failure in the 
varions tests, but also by the nituiner in which the children 
tackle the problems. 

BjNKt'S iNTBLLiaENCE TeBTS.' 

Toax Tsan tXAga. — (1) Show the child a closed pen- 
knife, and ask " What is this ? " Do the same with a 
penny, and a key. All should be answered correctly. 

(2) Ask the chUd to repeat after you. (i) 639, (ii) 592. 
Pronounce the figures slowly, 

(3) Draw a square about an inch long and ask the child 
to copy it, with pen and ink. Let him make three copies. 
Two at least should be free from bad curves and over- 
lapping ends. Thus A, B and should be rejected, but D 
and E passed. (See Kg. 10.) [Five years.'] 

(4) Put four coins on the table and ask the child to 
count them. (Five years.) 

■ M; thuiks are duo h) Dr. Th. Bimon for perniiaBioii to reprodaoe 
Oopiea of the piotures and diagrams. 

> The ag« stated in braokets after boihb of the teats indioatee the 
age for whioh Binet snggests the teBt in hia 1911 soheme, unless 1908 
is eiplieitl; mentioned. The qneations have not been moved from 
Uie year to whioh Binet Mcdgned them uulees there is oonsiderable 
evidenoe that the ohange fits them better for English-Bpeakiiig 
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(5) Drav a liae of 5 cm. aod one of 6 cm. parallel to 
one anotlier, about 3 cm. apart, and say to the diild, 
" Tell me wbich is the longer of theee two lines." 

One investigator su^iests that we should saj " longest," 
this being what the child would probably say himself. 

Fig. 10. 

Hve Tsars of Ag«. — (1) " Which of Uiese two is the 
prettier? " Three pairs of drawings such as tlioae ^ven 
below are to be osed. Show them one pair at a time aad 
do not point to either face. (Six years.) 

(2) "Which of these two boxes is the heavier?" Small 
boxes of the same shape and size, but containing different 
quantities of shot or other material, should be used. The 
weight of the pairs should be as follows : — 

3 grams and 12 grams,' 
6 grams and 15 grams. 

Place a pair of the boxes about three inches apart on a 
table in front of the child. The main point here is to note 
whether the child knows how to set about estimating and 
comparing weights. 

(3) " Is it morning or afternoon f " (Six years.) 

(4) Bepeat a sentence of ten syllables. Three chances 
should be given if necesBory, with a new sentence each time. 

Si^gested examples: "If you go out be sure to take 
your coat." " When Spring comes the birds will sing in 
the trees." 

(ft) Procure two oblong pieces of cardboard of equal 
1 1 giam — 10 'i graitu, approxioMtely. 

Diqliz^dbyGoOglc 
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size. Cut one oblong dJagonall;. Fla.ce tiie two trianglea 
thus obtained near the other oblong on the table thus : 



Elg. 12. 



Zl^ 



Say, " Put these two cards together," pointing to the 
triangles, " bo that thej mate a figure like this," pointing 
to the oblong.' 

Six Teon of A^e. — (1) Say to the child, "Here is a 
key. I want you to put it on that chair. Then shut the 
door. Then on the chair near the door you will see a box. 
Bring me that box. Now listen ^ain . . . first put the key 
on this chaor, then shut the door, then bring me tiie box." 
All three orders must be executed and in the correct 
order. This is a test in which much will evidently d^iend 
on the clearness of the directions. (Seven years.) 

(2) " What colour is this ? " Show red, yellow, blue 
and green. Ko faUure must be allowed. (Seven years.) 

(3) " What is (i) a fork, (ii) a table, (iii) a chair, (iv) a 
horse?" Definition by usage should be possible at this 
age, e.g. a fork is to eat with ; a chair is to sit on. At a 
later stage definition by classification and by enumeration 
of qualities b^ins. Tounger children are frequently con- 
tent -mth the repetition of the word, thus " What b a 

> Two inveBtigftton put thii test at fonr years ; one, with Biuet, 
at five yean ; two others put it at bEz yean. This divergenoe may 
be due to the different wajs in which the triaogles may be placed. 
When placed as in Fig. 12 one triangle has to be tamed over to 
aooompliBh the test. See Winch, Child Stadj/, Vol. Til., No. 3. 
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fort ? " "A fork." At least three definitions out of five 
should give something more than this, 

(4) The child should repeat a sentence of sixteen syl- 
lables. One out of three sentences to be repeated cor- 
rectly. (1908.) 

(5) Place thirteen pennies before the child and ask him 
to connt them aloud, and to point to each penny as he 
counts it. No error should be made. 

Seven Tean of Age. — (1) "Show me your right 
htuid." " Show me your left ear." 

Binet found that practically every four-year-old child 
pointed to his right ear after having pointed to his right 
hand, while one in three of the five-year-olds made a 



(2) Place three pennies and three halfpennies on the 
table. Say to the child, " Suppose I were to give you all 
these how much would you have in halfpence altt^ther ? " 

(3) " Look at this face. What is left out ? " The 




Fig. 13. 



test is passed if two out of tliree are done correctly. 
(Eight years.) 

(4) Description of a picture. 

A set of half a dozen pictures should be procured ; they 
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should be "story" pictures, not mere landscapes. The 
child is to be aebed, " What do you see in this picture ? 
Tell me what it is about." Four- and five-year-old chil- 
dren usually mention individual objects. At six or seven 
description proper b^ins, with reference to what people are 
doing. This test is passed if the child gives something 
more than a mere enumeration of objects in one of the 
pictures. 

(6) The child is required to copy accurately with pen 
and ink a diamond shape. Binet accepted figures 1, 2 and 
3 below, but not figures 4, 5 and 6. (Sir years.) 








Fig. H. 

Eight Tean of Age. — (1) Comparison from memoiy. 

" Tou know what a fly is P " " Tes." " And you know 
what a butterfly is ? " " Tes." " Are they the same P " 
" No." " Well, what is the difEerence between them P How 
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can yon tell them apart P " There ahould be real comparison 
in atleaettwo outof three pairs of objects suggested. The 
two objecta for comparison must be quite familiar to the 
child. Other pairs su^ested : milk and water, cloth and 
paper. 

(2) " Count from twenty backwards to nought." If 
necessary start the child with 20, 19, 13. 

The counting should be completed within twenty seconds. 

(8) Dictation of a simple phrase, such as " The pretty 
little girls." This must be written sufficiently correctly and 
l^ibly to be read by a person who did not know what was 
to be written. (1908,) 

(4) Ask the child (i) the day of the week, (ii) the 
month, (iii) the day of the month, (It) the year. Allow 
an error of three days either way in the day of the month. 
Failure is most common with respect to the year. Some 
younger children tested by Binet had actually been especi- 
ally trained by duly practice in giving such dates and 
days, yet failed utterly in this test, showing the uselesBnesB 
of prfflnature instruction. 

(G) Bepeat 6.ye fignras, e.g. 79235. 

B'ine Tomm of Aga. — (1) Ask for definitions of com- 
mon objects, as in question 3 for six-year-olds. By now the 
children ahould give something more than mere usage ; s.g. 
instead of saying that a horse is " for drawing carri^es " 
the classification of horse under animal may be e^tou, thus 
" a horse is an animal that draws earrings," or a descrip- 
tion may be given. 

(2) Play at " shop " with the child. Provide yourself 
with a shilling and give him four pennies, eight hal^>ennies, 
a threepenny and a sixpenny piece, a shilling, florin, and 
half-crown. 

Price an article at fourpence, and banding your shilling 
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aat for diange. The test is pa,aHed if the correct change is 
gireit. 

(3) "Tell me the oameB of all the mouths in order." 
One error of omissioii or misplaoement ma;^ be alloved. 

(4) Place on the table, in haphazard order, a halfpennj, 
peimj, ihreespeanj piece, sixpence, shilling, florin, haU-a- 
CTOwn, a ten-Bhilling piece and a BOTereign. A^k the child 
to name these. A confusion between the florin and the 
half-crown or between the ten-shUling piece and the 
BOTN^eign may be passed over, but not the mvention of a 
new piece, e.g. three sbiUinge or fifteen shillings. 

(5) Easy problem questions. 

(i) " What should you do when you misB a trun P " 
Good answer, " Take the nest." Bad answers, " Bun after 
it," " Go home," " Buy a ticket," 

(ii) " What should you do when you break som^hing 
which does not belong to you ? " 

(iii) "What should you do if a boy you are playing with 
hits you without meaning to ? " 

Two sensible answers may be regarded as satisfactory. 

The Xsthod of Soorii^. — Suppose it is desired to test 
a child of six years of ^e. The inrestigator should first 
apply the tests prescribed for children five years of t^. 
Success in these will give the child confidence. If he failw 
to pass the t«st, i.e. answers less than four out of five 
questions, the tests for children still a year younger should 
be applied. 

Suppose, however, the child passes the fire-year-old t«st 
satis&ctorily, he should proceed to the six-year-old teet. 
If this is passed, or if any question in tiiis is answered 
correctly, the test for aeren-year-olds should be used, and 
BO on until a test is reached in which the child answers 
none of the questions for that year. 
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Eren the child who has f&iled in the fiTQ-)rear-old test 
and who had to go back to the fonr-jear-old test should anb- 
sequently be ^ren the six-year-old test, then the seven-year- 
old test, and so on, until a teat is reached in which the child 
BJiawera none of the five questions. 

If a child of five passes the test for fire-jear-olds and also 
the test for six-jear-olds, his "mental a^" is said to be 
six jears, i.e. he is a year ahead of the average. ' 

rurther, a year of mental age is added for every five 
questions beyond the test which the child just succeeds in 
passing. Thus if this child of five answers five questions 
beyond those intended for aii-year-old children (as well as 
passing the six-year-old teat) he is to be reckoned as 
mentally seven years old, even if he does not succeed in 
answering four questions in the seven-year-old test. 

Occasionally a child may fail in the teat for his own year 
but pass in that for children a year older. In accordance 
with the rule just given, suppose a six-year-old child 
passes the test for five years, but answers only two of 
the questions in the six-year-old test. This should make 
him " mentally " five years old. But if he also answers 
four questions in the aeven-year-old test, then tiiese four 
added to the two questions answered in the six-year-old 
test ^ve him another year, i.e. hia mental age is five + 
one = six years. 

Binet su^ests a further refinement of scoring. Suppose 
a child passes the four-year-old test satisfactorily: this 
gives him, as a start, the mental ^e of four. But for every 
question which the child answers beyond the four-year-old 
test Binet would add one-fifth of a, year. Thus if he 
answers one question in the five-year-old test and one in 

' Striatlj apeakiog one ■honld perhaps say that bis mental age is 
ux-ond-a-baU yeara, oi that would be the average age of the aix- year- 
olds for whom the testa ore Bnpposad to be ezaotlf suitable. 
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the six-year-old test he adds two-fifths to his meatal age, 
vrtiioh thus becomes 4'4 years. 

An objection, however, to sucha refinementinthe arrange- 
ment of the children is that it su^ests an exactness of 
measurement bj the Binet tests which they are scarcely 
justified in churning. 

For the Binet testa for later years and for fnll itiformatian oa to 
their applioation see articteii by Binet and Simon, L'AiaUe Peychn- 
hgiqjK, ToL XIV. (190S), and by Binet, ibid.. Vol. XVIL (1911) j 
alio Whipple, Mamud ^ Mental and Fhyaical TuU, p. 473, and 
Winoh, CMM Slvdy, VoL VI., No. 8, Vol. VU., Nos. 1, 2, 3, 4, 

For more recent development? of mental testa sea Terman, The 
MeoMuremetd of Intelligettet, and Ballard, MenUU Tat*. 
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This little book etanda at the parbiog of tvo wa;B, one 
leading to what we may call pure experimental pajchologj 
and a second leading to experimental ped^ogj. £efer- 
enoee are given belov for further reading (in English only) 
in both these sections. 

I. "Pube" Bspbbimental Pbycholoqi. 

The student would be well-advised to begin with 
C. S. Myers's Introduction to Mxperimental Pey- 
chcAogy, and subsequently he may pass on to the 
same author's Teast-booh of Experimental Peychology. 
This contains a concise account of the main resvdts 
of experimental psychol(^;^cal research in practically 
all its branches. The boob requires for its proper 
appreciation a good Imowledge of general pBychol<^y 
and some knowledge of the physiolt^ of tiie nerrona 
system. 

In E. B. Titchener's Experimeaial Psychology, Qaa- 
litative and Quaniitative (4 toIb.) tiie reader irill find 
an elaborate discussion of the methods of experi- 
ment. 

£lxperimenial Peyckology and CiUture, by Q. M. 
Strntton, is a very readable collection of essays on 
leading topics. 

The Economy and IVaintwjj of Memory, by H. J. 
Watt, is based largely upon experimental results, and 
is suitable for beginners. 
187 
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The Experimental Ptyehohgy of Beauty, by the 
present writer, is intended for begmners, and in- 
cludes accoimta of a number of experimeate upon 
Bchool children. 

II. EXPBKTUBRTAL FBTaHOLOflT BBABIHa HOKB DIBBOTI.T 

IFFON Education, and Ezpbbiubhtal Fbdaooot, 

'Wbipple'B Manual of Mental and Phytieai Teits 
is a mine of information both as to methods and re- 
sults. Indeed ite very fulnees is apt te confuse the 
thinner. 

Claparede's Experimental Pedagogy and the Piy- 
chology of the Child gives a general discussion of 
problems and methoda together with a special treat- 
ment of fatigue. 

Schulze'a Et^erimeTiial Psychology and Pedagogy 
(translated bj Fintner) is valuable chiefly for its 
many illustratdons of apparatus, photographs, dia- 
grams, etc. 

B. B. Busk's IntroiiucHon to Expervmentai Educa- 
tion gives an account of the majn results gained in 
experimental pedagogy. 

Thomdike's Educational Pgyekology deals especi- 
ally with the statistical aspect of the subject 

Those mathematically inclined will find the theory 
mid methods of correlation fully dealt with in 
William Brown's EeeentiaU of Mental Meaturement. 



The student is strongly recommended to proceed as soon 
as possible to the reading of original papers on topics of 
special interest to him. He wiU probably find many of 
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tKese no more difficult than the reading of text-books and 
he will also gain thus a deeper insight into methods of 
research. Such papers upon topics of immediate interest 
to school teachers or students of educational psychology 
are to be found in the following journals : — 

The Journal of Escferimenial Pedagogy, The British 
JownaX of Psydwlogy, and Tke JowtuU of Educationai 
Psychology. 

Below are giren a number of articles from these journals 
beating upon topics dealt with in this book, in addition to 
those already mentioned in the text. 

AsBociATioM AND Ihaqbbt (ChapB. L and IL). 

R. R. Rusk, " Experiments on Mental Association 
in Children," Brit. Joum. of Ptych., Tol. III. 

EcoNouiCAi. Methods or Lsabnino (Chap. V.). 

W. Pyle and J. Synder, " The Most Economical 
Unit for Committing to Memory," Joiu-n. of Editc. 
Pgych., Tol. n. 

CORBEIATION (Chap. Till.). 

W. Brown, " Some Experimental Results in the 
Correlation of Mental Abilities," Brit. Joum. of 
Peych., Tol. HE. 

Mbmobt (Chaps. TI. and THI.). 

P. B. Ballard, " Obliviscence and Reminiscence," 
Brit. Joum. of Psych., Monograph Supplements, II. 

The Imfbotehent of the Mbhobt (Chap. IX.). 

W. H. Winch, "The Transfer of Improvement in 
Memory in School Children," Brit. Joum. of Psych., 
Tola. n. and HL 
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MxHTAi. Fa.tio(is (Oliap. XI.)- 

J. H, Wimme, "The Eelative Effecto of Fatigue 
and Practice produced by Different Work," BrU. 
Joum. ofPiych., Vol. II. 

W. H. Winch, " Mental Fatigue in School Chil- 
dren as measured by Arithmetical Beckoning," 
Brit. Joum. of Ptytit., Tol. III. 

(3. W. Martyn, "A Study of Mental Falague," 
BrU. JoKTn. of Psych., Tol. T. 

W. H. Winch, "Mental Fatiguo in AdoleBcent 
Pupils in Evening Schools," Joum. of Educ. Peych., 
Vol. I. 

E. L. Thomdike, " Mental Fatigue," Joum. of 
E^uc. Peych., Tol. II. 
Tests ron Obnubal Inthlli4bnob (Chap. XIL). 

B. Hart and 0, Spearman, "General Ability: 
lU Existence and Nature," Brit. Joum. of P»yiA., 
ToLT. 

S. Wyatt, "The Quantitative Investigation of 
Higher Mental Processes," BrU. Joum. of Peych., 
Tol. TI. 

W. H. Winch, " Some New Reasoning Tests suit- 
able for the Mental Examination of School Children," 
Brit. Joum. of Peych., Vol. TU. 

C. Burt, "The Development of Eeasoning in 
School Children," Journ. of Exp. Ped., Tol. T. 

Thf Binkt Tests. 

In the Joum. of Edws. Psych, articles by Huey 
(Tol. I.), Terman and Childs (Tol. lU.); in the 
Jowm. of Ejsp. Ped., by K. Johnston (Vol. I.) 
and B. Dumville (Tol. 11.). 

B<%ers, Agnes L., and Mclntyre, J. L., "The 
Measurements of Intelligence in Children by the 
Binet-SimoD Scale," Brtt. Joum. of Peych.,'VQLYLL. 
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, experiment uii. 13 

Attention, oontrol of, 101 

, experiment on, 14 
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Burt, C, rt/ei-red lo. 4, 57, 85 



CANCELLATION of letters, 
experiment on, 63 
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Colours : memory for, 126 
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Completion te^tx. 81 
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.formula for, IM 

^, method of, 13:) 
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-, utility of, 137 ff. 
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Description : of objects, enperi- 
, by an " observer," 121 
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Description, erudite, 123 

, )ningi native, 122 

De!<criptive ti,'pea, 123 
Did At ion : as a fatigue test, 
162 

, as a mentnl lent, 1!t3 

■" ■- -Eutai leil, 177, 






GENUS-SPECIES test, 93 
Oiiometrical figures, ex- 
periment with, 34 
German vocabularies, 22, 23 
lliay's Ekgy, selection from, 11 
Green, J. A. (and Loveday, T.) 

qneltd, 96 
(iniups equal, method of, 160 
Guessing, danger of, 91 



TIDUCATIONAL psychology, 
J relation of, to general fxj- 
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letters, 153 
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149 
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with e 



perimetital reuults, 124 
Examinations : compared with 

mental teat^, 166 IT. 
, correlation between results 

of, 137 
, diffioulty of standardising, 
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Examining, personal factor in. 



, and the appreciation of 
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, use of, 98 

Imagination, 119 
" Incitement," 151 
Intelligence, general, 80 

, teats of, 30, 94, 104 

, Binet tests of, 172 

Interest: dominant, S9 

and intflligenoe tests, 171 

. intensity i.f, 88, 91 

'•LiterpoUlion" testa, 158 
Introspection, im|jrovementof,3 



TTIATIOUE ; experiment on, 

, distinguished from boi«- 

dom, 155 
— — , distinguished from feeling 

of tiredness, 165 

, results of , 151 

, transfer of, 158 

Firot impresaiona, importance 
_ of, 91 
rrt'ijuency of aesoc*atiun, ef 

of, 87, 92 



EARNING, economical 

J metliods of, 109 
— , experiment on, 17 
—.improvement in, 147 
— , method of trial and error 
in, 147 

— poetry, experiment on, 17 

— pnise passages, experiment 
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of, 37 

, resulta of experiment with, 

diaongsed," US 

McDougall, W., re/errid to, 16S 

" Alechiinisation," 104 

and fatigue, 156 

Memory: audilory, experiments 
on, 29 ff.. ai 

— — of direotion of movement, 
58 

, effect of lapse of time oo, 

127 
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rors in, 127 

— , immediate, 38 

,immediate,iisa mental teat, 

173, 177, 181, 183 

, improvement of, 142 ff. 

, improvement of, experi- 
ment on, 46 

, for liat of words : graph 

showing, 106 

, role ; experiments on, 2991 

, rote and logioal ; relation 

t«tween, 131, 137 

, substance or logioal : ex- 
periments on, 42 

, use of rhythm in, 143 

— — ', use of visualising in, 144 
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31 £, 49, 62 

, vienal and auditory ; re- 

latiOD between, 125 

Mental ^e, ISS 
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27 

, two oontKMted, 119 
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66 
Money : mental tests with, 181, 

183, 184 
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teats, 167 
Motor : errors, 64 
habits, 55 
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tion of, 58 

, memory of extent of, 60 

Multiplication : as a fatigue test, 
68 

Myers, C. B., re/erred to, 141, 159 
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_ mation of, 166 
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with, 32, 50, 52 

Number, apprehensioD of : ex- 
periment in, S3 
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156 



jPPOSlTES" 



n work ; effect of, 



Peers, E. A., re/erred to, 98 

Personal factor, in experiment- 
ing; 139 
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dren, 173, 179, 181, 182 
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, learning of, 110 
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, in fatigue experiments, 77 

Probable error : oalouUtion of, 
141 

Prose passages : for memorising. 



E>rOSe pas! 
43 ff 
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of, 137 
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deUrmining, 86 
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fatigue, 161 
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160 
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169 
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, oompleticin of : experiment 
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154 
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Subjeot': term explained, 100 
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, influence of, on fatigue, 161 
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oorrelation, 137 
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, criticism ot, 170 

Teats of general intelligence, 

80 ff., 93, 94, 164 ff. 
Thought, associations in, 90 

, imagery in, M 

Touob images, 9 

Training, influence of : in Binot 

te-ta. 174 
Transfer : of fatigue, 158 

of memory improvement, 
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iiethod uf, 147 



VARIATIONS : individual, 
90, 95. 152, 154 
Verbolism, 117 
" Viailes," 97 
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144 
Vocabularies : learning of, 111 
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